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A METHOD rOH ESTABLISHIXG POHTAL DUATXAGE jOF 
ADHEX.VL ^'EXOUS BLOOD IX DOGS BBTH ^tETABOLIC 
STUDHiB IXCLL'DED 

JOriX T. fJJiAVHACK* ax/i A. rAGK HAUlilSf 

Vrom thr Jmucs Buchannn Hrtniii Vrulogicnl Institute^ the Johu^ Hopkins Hospital, fittUitnorc 

It is ivell knoini Hint tht* Hvor is cnpnblo of mlucinp: or nUoniip; tho activity 
of many steroids. The ulnlity of the iionnal Uver to prevent the usual biologic 
activity of many androgens and estrogens passing first through the portal system 
is well established.’** On the other linnd, there i.s evidence that the primar>' 
phy.siological activity of some steroids persists despite primary eirculation 
through the portal sy.stcm. The oral activity of cortisone, cortical extract, 
corticosterone, and dehj’drocorticosteronesuggosts that these substances fall into 
this category.’'*” There is evidence that dcsoxycortieoslerono acetate (OC.V) 
may also be rendered onlj’ partially inactive by passage throngh the liver.'-*” 
Tho demonstnition by Kvcrsolc'^ and Jbiteber'* that adrenals transplanted to 


Utw! at annual mcciinp, American Urological .\s«arialion, Chicago, III. May 22, 1051. 
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t Prchcni Address: Vanderbilt UniverHity Hospital. Nashville, Tcnn. 
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the mesentery or the spleen of rats maintam life, supplies further evidence that 
the adrenal cortical steroids necessary for life, continue to function despite a 
primary hepatic circulation. 

Adrenal androgens have been implicated ui the clianges characteristic of the 
adrenogenital syndrome.''^ It has been suggested that the}’' may also be respon¬ 
sible for stimulating the growth of carcinoma of the prostate following the 
removal of the testes. In an attempt to eliminate these androgens, Ihlateral 
adrenalectomy has been performed in the treatment of adrenal hyperplasia'® and 
is at present bemg used liy some as one step in the treatment of advanced carci¬ 
noma of the prostate.'® - 

It seemed possible that if adrenal androgen were similar to testicular andro¬ 
gen,' testosterone,® or testosterone propionate,® primary passage of adrenal blood 
through the portal circulation might eliminate adrenal androgenic substances. 
Furthermore, it seemed probable that under these circumstances the adrenal 
substances necessary to life would continue to function physiologically. 

With tliis in mind, an attempt was made to create a situation in which the 
venous blood of the adrenal would pa.ss through the portal circulation prior to 
entry into the systemic circulation. The following is a report of the results 
obtained in this attempt. 


MATERIALS AND METHODS 

Adult male dogs were used in all experiments. Intravenous sodium pento¬ 
barbital was used as the anesthetic agent. 

Surgical Procedures 

Adrenalectomy. Two dogs were subjected first to left adrenalectomy and 2 
weeks later to right adrenalectomy. These animals serving as controls were 
studied in the same manner as the others to be described. 

Adrenal implants. Despite previously reported unsuccessful attempts to obtain 
life-sustaining glandular tissue with free grafts of adrenal in the dog,®'-®® we 
undertook autogeneous transplantation of adrenal tissue to the spleen in four 
dogs and to the subcutaneous tissue in two. In four dogs, the left adrenal was 
removed, divided into four or five small portions, and implanted in the spleen 
in three animals and in the subcutaneous tissue m the other. The contralateral 
adrenal was subsequently removed. In the remaining two animals, unilateral 

Wilkins, Lawson; The Diagnosis and Treatment of Endocrine Disorders in Childhood 
and Adolescence. Springfield, 111.; Charles C. Thomas, 1950, p. 260. 

Lends, R. A., Klein, R. and Wilkins, L.: Congenital adrenal hyperplasia with pseudo¬ 
hermaphroditism and symptoms of Addison’s disease: Clinical course following bil.ateral 
total adrenalectomy, with metabolic studies, pathologic findings and discussion of etiology. 
J. Clin. Endocrinol., 10: 703, 1950. 

Huggins, C. and Scott, W. W.; Bilateral adrenalectomy in prostatic cancer; clinical 
features and urinar}- excretion of 17-ketosteroids and estrogen. Ann. Surg., 122: 1031, 1945. 

-‘’Huggins, C., Bergenstal, Delbert M. and Cleveland, Anne; The adrenal in cancer. 
Recent Progress in Hormone Research, 8: 273,1953. 

Crowe, S. J. and Wislocki, George B.; Experimental observations of the suprarenal 
glands with special reference to the function of their interrenal portions. Bull. Johns Hop¬ 
kins Hosp., 25: 287, 1914. 

Blodinger, I., Klebanoff, H. E. and Laurens, Henry: Suprarenal transplantation in 
the dog. Am. J. Physiol., 76: 151, 1926. 
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lulreiialpctoniy wiiK performed initially. The removal and implantation of tlio 
remaininp adrenal was done at a later dale. The dogs were then maintained with 
injections of jiereortcn* and the adrenal extraet, ese.hatint for as long as 17 da)'.s. 
tVith cessation of rei)laccnient therapy, all the animals in this group died of 
adrenal insufficiency. These fnilure.s led its to a consideration of methods for 
ci-ealing a portal venous drainage for the relatively intact adienal. 

Vaiiailnr finiiits. Dragstedt’’ reported a method for shunting the adrenal 
i cnous blood flow to the portal eireulation. 'J’hi.s relied on the creation of an Eek 
fistula with ligation of the. vena cava above the site of the portal vein-caval 
anastomosis ns well as below the renal veins. From a practical standpoint, liga¬ 
tion of the vena cava above and below the .«ile of the. renal veins seemed unde¬ 
sirable. .An nttemiit was made to devise a procedine which would invoh’c the 
use of the venous drainage from one kidney only. In attempting transplantation 
of the adrenals, Dragstedt as well as l.evy and lllaloek-' hatl concluded that the 
blood vc.s.sels of the adrenal itself were too .small for direct anastomosis to other 
ve.ssels. However, the latter investigators demonstrated that the left, renal 
pedicle could sncce.ssfully serve a.s a pedicle for an autogenous adrenal gland 
graft in the ab.sence of any other blood supply. In the i)rocedui'f,’ de.scribcd by 
them, the left adrenal gland is completely freed of all I)lood .supply except that, 
arising from the renal ve.'sels. Under the.sc circuinslances, the rti hlnc removal 
of the left kidney and ndnuial with .sub.so(|nent sncce.ssful anastomosi.s of the 
renal vejisels to the carotid artery and jugular vein will result in a viable func¬ 
tioning adrenal gland callable of sustaining life. Complete severence of all vas¬ 
cular connections of the adrenal gland e.xcept tho.se going to or coming from the 
renal pedicle, seemed to offer a method of directing the adivnal blood to the 
renal vein, a vessel which bocau.se of its size and blood flow was suitable for 
anastomosis. For our purpo.ses, following isolation of the adrenal in this way, 
the renal vein carrying the adrenal blood could be made part of the portal .system 
by anastomo.sing it to the .splenic vein. Uecau.se of its length and availability, 
the splenic vein seemed idc.al as the portal end of the anastomosis. The tech¬ 
nique used in performing this procedure was as follows (fig. 1): 

.A left subcostal incLsion was made. Upon entering the abdomen, the posterior 
peritoneum was incised and the left renal vein expo.sed. The spermatic vein was 
clamped, divided, and ligated. Tho renal vein was then skeletonized from the 
vena cava to tho first obvious A'cnules coursing from the adrenal toward the 
ren.al vein. Usually one to one and a half centimetei-s of renal vein could safely 
bo isolated without impairing the adrenal connections. The next stop involved 
dLs-section of the splenic vein from the pancreas. After an adequate length of this 
ve.ssel was obtained, splenectomy was performed. A bulldog clamp was placed 
distally on the splenic vein. Tho upper pole of tho adrenal was then freed, care 


of desoxyoortico.storone iiectatc (DCA) U.S.P., Cil)!i rimrnijiccutic.al Products, 
t Extract of .idrenal cortex of Parke, Davis & Co. 

(t.n It.) Tlic egcct of divertinp the adreiuil vein !)lood into tho jiortal vein 

on the lilood sugar of dogs. Am. J. Pliysiol., 108: 42, lOM. 

wttt, 1 T- i ®^nd Blaiock, A.: A mctliod for transplanting tho adrenal gland of tiie dog 

vith re-cstabhshmont of its blood supply. Ann. Siirg., 109: ,S4, 1939. 
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Fig. 1. Schematic drawing of pre- and postoperative views of renal-splenic anastomosis 
illustrating dependence of adrenal on renal pedicle for its blood supply. Insets a and b 
show vascular anastomosis. 

being taken to divide and ligate all vessels. Next, the lumbo-adrenal vein was 
clamped, divided and ligated proximal and distal to the adrenal. All connections 
between the adrenal and the renal pedicle were meticulously preserved. The end 
result was an adrenal Avhich moved freely on the superior surface of the renal 
pedicle but was held in close continuity with the renal hilum by fat and small 
vessels. At this stage, a bulldog clamp was placed proximally on the renal vein. 
The distal end was ligated; the vein was divided between this ligature and the 
bulldog clamp. The renal and splenic veins were approximated. Two stay sutures 
were used to join the A'^essels; an anterior and posterior continuous suture of 6-0 
black silk, joining the stays, secured the anastomosis. Frequently, the splenic 
vessel was smaller than the renal, and this was compensated for, in part, in 
placing the sutures. The performance of this type of procedure seemed likely to 
result in portal drainage of adrenal venous blood through the newlj’- created renal 
splenic anastomosis. 

Twelve of the dogs on which this procedure Avas performed surAJ-Ned the opera¬ 
tion. One to tAvo weeks postoperatwely, neo-iopax* was injected intravenously 
in anesthetized, dehydrated dogs in an attempt to demonstrate renal function 
on the operated side. It was felt that eAudence of renal function on p3"elography 

* Schering’s brand of sodium iodomethamate. 
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would probably bo iTidiealivc of a patent venous anastomosis. Itcgardloss of tlu 
functional status of the left kidney, a right adrenalectomy was performed three 
to si.v weeks after the shunt. Kach of the dogs was supported with DCA ant. 
cschatin for one to seven days after tho procedure. 

Ph’j-fiological Procedures 

The three Ij'pcs of surgicalli’ prepared animal.s (adrenaleetomized, adrenal 
implants, vascular shunt) were then .studied and comparcel as to the jidcquacj' 
of their adrenal function. Glucose tolerance lesf.s, .'•cnim sodium and potassium 
determinations, and determinations of urinarx’ 17-ketosteroid everetiou were 
performed before and after each openilion. 

Gluco'^c tolerance. Intravenous glueo'-e tolerance tests were irorformcd as de¬ 
scribed by 'J'liorn.“ A 20 per cent .solution of glucttse was given intravenously .so 
that over a pcriorl of 30 minutc-s the unanesthctiml animal received gm. of 
glucose per kilogram of body weight. Tlii.s made the nbsnri)tion rate physiologi¬ 
cally .similar to the usual gastric absorption. A fasting speeimen of venous blood 
was obtainerl a.s well a.s eight half-hourly post-infusion .specimens. Glucose deter¬ 
minations, using the Folin-Mhi-* motliod, were run in duplicate. In most eases, 
glucose tolerance cun’cs were detennimsl before and after each operation. 

Scrum sodium and potassium. Scrum soriium and potns.-.ium levels xvere ob¬ 
tained using tho I’crkin-Elmor^ flame pliolometcr. In most p.vcs, at least tlircc 
levels for each electrolyte were obtained before and after the various operative 
procedures. 

17-Kctostcroids. Periodic 48-hour urine specimens vero obtained on all dogs. 
Two or three such collections were made before and after the surgical procedures. 
On each of tho specimens, 17-kctoslcroid determinations wore run using a modifi¬ 
cation of tho Calloxv and Cidlow"’ methorl. 


UESUOTS (TAIIlm 1) 

Adrenalectomy 

In the two dogs in xvhich bilateral adrcnalcefomy was performed our results 
agree with those previou.sly icported.-'--’ On the day the .second adrenal xvas 
removed each of these dogs received a single injection of DCA and cschatin. 
One dog died throe days after the procedure; the other animal survived for seven 
days. Figure 2 shows the results of the glucose tolerances, scrum sodium and 
potassium determinations, and uiiimrj' 17-kctosteroids in one of these animals 
(dog 20). 


* O. W., Koopf, G. F , Lewis, R. A. and Olsen, E. 1' • Carbolivdratc metabolism 

!! r'c'”’ ® <lisoaso. J. Clin. Invest , 19; S13, l»tO. 

. I’olm, 0. and Wu, Ilsicn: A system of blood analvses; supplement I: A simplified and 
‘'’if'”' 'Ictermination of sug-ir. J. Biolf Chem., 41: 307, 1920 
!s r It '“"'A” tv””)! Instruction Manual Flame Pliotomctcr, 1019. 

^1 • *.’ Eallotv, R. K. and Emmens, C. W.* Colorimetric determination of 
containing the grouping—CIIsCO—m urine extraets as aii indication of the 
ondri^cn content. Biochem. J., 32: 1312, 1938 

.inim i'’®'”*!’ Stewart, G. N.: Studies on .adrenal insufiricioiiev in dog; I. Control 

animals not subjected to any treatment. Am. J. I’liyatol., 78: 083, 1020. 
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Table 1 


Procedure \ 

No. Animals 

Re: 

Alive 

iUlt 

Dead 

Adrenalectomy, bilateral. 

2 

0 

2 

Adrenal Implants. 

6 



(a) Splenic. 

4 

0 

4 

(b) Subcutaneous. 

2 

0 

2 

Attempted Shunts. 

i 12 



(a) Non-functioning R^'P. 

1 3 

0 

3 

(b) ?-functioning IVP. 

2 

0 

2* 

(c) Definite function. 

1 7 

5 

2t 


* Dog §22 —Autopsj' showed pneumonitis, left adrenal intact, 
t Dog #29—Died from blood loss at time of right adrenalectomy, left adrenal intact. 


Implants 

All the dogs in this group died ivhether the implanted adrenal was placed 
intrasplenically or subcutaneously. Four dogs with splenic implants were given 
supportive therapy for from one to seventeen days following removal of all ex¬ 
cept the implanted adrenal tissue. The longest survival period after cessation of 
replacement therapy was 13 days. 

One of two dogs with a subcutaneous implant survived 7 days after cessation 
of supportive therapy extending over a thirteen day period. The other lived only 
five days. The results of the studies of this dog are shown in figure 3 (dog 25). 

Attempted Shnnt 

For consideration, we should like to divide the animals in tliis categoiy into 
sub-groups based on the results of the pyelographic studies. 

1) Nonfunctioning left kidney on excretory urography. In 3 dogs the urogram 
showed no evidence of renal function on the side of the attempted shunt. All 
three died shortly after removal of the right adrenal. A short description of the 
course of each of these dogs follows: 

Dog No. 7, a 16.5 kg. male, failed to show left renal function on excretory 
urography performed 3 weeks after the attempted anastomosis of the left renal 
and the splenic veins. Forty-one daj’^s after the first operation, the right adrenal 
was removed. Supportive therapy was given for 4 days. Three days later the 
animal died. Autopsj’^ revealed a small contracted left kidney and a normal right 
kidney. Grossly, there was no adrenal tissue present. The renal-splenic vein 
anastomosis was not patent. 

Dog No. 11, an 11.6 kg. male, showed no left renal function on excretory 
urography performed 3 weeks after attempted shunt. Fifty-four daj'^s following 
the initial procedure, right adrenalectomy was performed. The animal was given 
DCA and eschatm for 6 days. A glucose tolerance test ivas performed on the 
fourteenth postoperative day. Tliis showed a t 5 '^pical terminal hypoglycemic 
phase durmg which the dog became semi-stuporous. He died 48 hours later from 
adrenal insufficiencjA Autops}’- revealed a small atrophic left kidnejA The renal 
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Fig. 4. Dog. No. 23. Glucose tolerance. A, post shunt. B, post right adrenalectomy, 
OP. 1, renal-splenic anastomosis. OP. 3, right adrenalectomy. 

artery was patent. There were minute amounts of yellowish tissue resembling 
adrenal cortex present on the left. Microscopic sections of this tissue failed to 
demonstrate any adrenal cortical cells. 

Dog No. 23 was a 17.6 kg. male. In this animal the left renal and splenic veins 
were purposefully ligated after the adrenal had been complete!}’’ mobilized. 
Eighteen days later the right adrenal was removed. Eschatin and DCA were 
given for one day. Three days after operation, he became so lethargic that death 
seemed imminent. An intravenous glucose tolerance test was performed follow¬ 
ing which the animal died in a severe hypoglycemic crisis. Figure 4 represents 
the studies done on this animal. Autopsy revealed a firm left kidney, only slightly 
smaller than the right. The renal artery was patent throughout. At the upper 
pole of the left kidney there was a small, apparently intact adrenal gland. Grossly, 
the gland seemed to consist of a prominent congested medulla surrounded by a 
small rim of cortical tissue. Microscopic sections revealed complete disorganiza¬ 
tion of the adrenal cortex. The few remaining cortical cells were completely 
abnormal. 

Questionable function on excretory urography. There was equivocal evidence of 
function in the operated kidney on excretory urography in 2 dogs. In one of 
these, a postoperative abscess at the upper pole of the left kidney had been 
drained. Seven days after removal of the right adrenal, the dog (No. 9) died in 
moderate hypoglycemia during a glucose tolerance test. Autopsy showed the left 
kidney to be almost the same size as the right, although badly scarred. The 
anastomosis was not functioning; there was no visible adrenal tissue present. 
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The other dog (No. 22) died witliin twelve hours of right ndrennlcctomy. Au¬ 
topsy disclosed tlic iJre.scncc of a diffuse p.itchy piieumoiiitis. There was an 
organized thrombus at the site of anastomosis. The left kidney wa.s approximately 
normal in size. The ureteral vein wjus found to he 3—1 time.s larger than normal. 
The adrenal gland was grossly normal. However, on histologic study, it was seen 
that there was an area of infarction. The remainder of the glantl wa.s gro.=sly 
abnormal. Dilaterl venous channels were everj'wherc in evidence. Atrophied and 
scarred tissue seemed to constitute almost the entire mass of the gland. 

Definite function on excretory urography. There were seven dogs which showed 
unequivocal left renal function on excretory urography. Five of these sur¬ 
vived contralateral adrenalectomy. One died in fyi)ical adrenal insufficiency, the 
other from btoo<l loss. Each of these animals will he described briefly. 

Dog No. S, a 15.0 kg. male, showed bilateral renal function on excretory’ urog¬ 
raphy performed 3 weeks after the shunting opcnition. Forty days later, the 
right adrenal was removed. The dog received .supj)orlivc therapy for 5 (Lays. lie 
has remained in excellent condition for over three years de.spitc exploration of 
the left kidnej' and adrenal .some 124 days after right adrenalectomy. At the time 
of this exploration, an apparently normal adrenal wn.s visualized lying between 
the kidney and an apparently normal renal vein. The kidney and adrenal were 
completely mobilized. Only the small veins joining the kidney and adrenal gland 
were presonx'd. Two large ureteral veins were clamped, divided, and ligated. 
Despite the apparent interruption of all collatcnd circulation, this dog wa.s able 
to withstand a glucose tolerance test performed within one week following this 
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procedure. On one occasion 40 mg. of adrcnocorticotrophin were given daily for 
6 days. No appreciable effect on the glucose tolerance test or the serum sodium 
and potassium levels was noted. Studies on this animal are shown in figure 5. 

Dog No. 13, a 17 kg. adult male, showed good bilateral renal function on 
excretory urography (fig. 6) performed 3 weeks after the shunting operation. 
Thirty-two days later, the right adrenal was removed. Despite the demonstra¬ 
tion of a slight but definite hypoglycemic tendency during the glucose tolerance 
test, the animal remained in good health. Serum sodium and pota.ssium levels 
were normal. Fift}'- da 3 ’’s after the shunt, an e.xploratoiy laparotomj^ was per- 



Fig. 6. DogXo. 13. E\cretor 3 ' urogram demonstrating post operative function of left kidne\-. 

formed and an attempt was made to locate the splenic vein near the head of the 
pancreas. The vein which was thought to represent this vessel was isolated, 
ligated and divided. Following this, the serum potassium rose to as high as 
6 mEq/L; however, the dog survived the glucose tolerance test. One week follow¬ 
ing tliis operative procedure, the left kidnej’’ was again exposed. A dilated ureteral 
vein was noted along with a few enlarged renal capsular vessels. The kidney 
appeared normal; a nonnal appearing adrenal was visualized adhering closety 
to the renal 3'ein. The latter was isolated and divided near the hilum of the 
kidnej'. A brisk flow of venous blood was noted. The vein was clamped and 
ligated. Following this procedure, the dog was again able to suiwive despite a 
slight hypoglycemia during the glucose tolerance test. The animal died some 2}-^ 
3 ’'ears later during the induction of anesthesia administered to allow 3'isualization 
of the vocal cords. At autopss'' it was difficult to reconstruct the previous surger 3 ^ 
The kidne 3 ’' was grossty normal; there was a dilated ureteral vein. The renal 
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artery r\as ))atoiil. ^[uoh to our '-titpri-e, the lenal \elii aKo seemed jjatoii 
drained into a vein wliieli lay on the inferior holder of the panerea*- and ent 
the superior me‘-enteiie. 'I’here was a ma'-s of sear tissue elosely adlieient tc 
renal vein near the hilnm of the kidney. The adienal was found in tliis sear ti' 

It was mueh .smaller than a nomial f^land. The sites of anastomosis and li);i 
of veins eoiild not he made out. There were seveial small veins piesent in the 
region of the ivnal hilnm; definite delemiiiintion of the origin and termination 
of these was difiienlt. Xo rcnmis eonneriions to the .small remaining adienal 
tissue could he made out. Histologically, allliough the tis.'.iie nas unmistakenly 
of adrenal origin, the cells appeared ahnormal; then- was afiophy of the ?ona 
glomeriilosa. 

Dog X'o. M was an adult male weighing I8.fi kg. at the time left lenal-splenie 
vein anastomosis was carried out. Following (his, eveellent hilateral renal fime- 
tioii was demonstrated on eseietory urography. Forty-four days after the 
first operation, the right adrenal w!us ramoved. This dog has had essentially 
normal .studies. He has remained in goo<l health for over three years. 

Dog Xo. 20 was an adult nude weighing 20.1 kg. at the time of anastomosis. 
.\n excretory uiogiam 3 weeks later .sliowisl gowl lenal function hilatcially. 
Thiity day.s after the original procediiie, a right adrenalcctom}’ was peiformed. 
The animal was .suppoited for 1 dax’s. Seventeen dtiys after the removal of the 
right adrenal, (he left kidney was gxposed. It apitearcd normal. The ureteral 
veinsi again appeared enlarged. 'J'he adrenal appeared grossly nonnal. The renal 
vein was isolated near the hilnm of (he kidney and divided; a brisk hlond flow 
was noted. The vein was then clamped and ligated. The .splenic vein was ligated 
and divided distal to (he anastomosis Despite this piocedure, this animal has 
remained in good health for more than three .vears. 'J'he results of his .studies aie 
shown in figiiic 7. 

Dog Xo. 21 was an elderly male weighing 23.0 kg. at the time of left lenal- 
splcnic vein anastomosis. .V postojreiative jryologram revealed good hilateral 
renal function Twenty-live days, after the initial opeiation, the right adien.al 
was removed. The dog was gi\-en DC.V and cschatin for -I days following this 
AVithin .sL\ day.s after cessation of supportive treatment, the animal died in typical 
adien.al insulficiency. .Vt autopsy the loft kidney was giossly noimal. The x’cnoiis 
anastomosis was p.atent. Xo adrenal tissue was found. Graphic lepicseutation 
of the studies in this animal is shown in figmc S. 

DogXo. 28 weighed IG.3 kg. at the time the left renal-splenic vein anastomosis 
was performed. Excretory urograms demonstrated hilntoial renal function. Two 
months after tlic original piocedure, a light adrenalectomy was peiformed. An 
mjuiy to the vena cax’a at its junction with (he lumho-adrenal vein resulted in 
sufficient blood loss to result in death from shock. At autopsy, the left kidney 
was normal 1 he x-enous anastomosis was patent. The left adrenal seemed .slightl 3 ' 

ccrcasod in size but was otheiwise normal. Unfoitunatelj' the specimen was 
mi^laced and microscopic sections aie not ax’ailahle for histologic stud)’. 

Dog Xo 29 underwent a left lenal-spleiiic anastomosis 37 dax’S prior to light 
a renalectomjx Unquestionable bilateral icnal function xvas demonstrated on 
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Fig. 8. Dog No. 21. Glucose tolerance. A, preoperative. B, post shunt. C, post right 
adrenalectom}". OP. 1, shunt. OP 2, right adrenalectoin 3 ". 
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c\crctory iironnipln Postoperiitiie studies were e^'-entmllj iiormnl The dog 
rcninins in apparent good liesltli, some three jears since adrenalcctom 3 ’ 

Disrijssiov 

The failure of unfreitod dogs to live following hilatoral adrcnaleitoin.v is in 
agreement with pre\ ions studies =' =’Tlic iimhilitj’ of fiee gnifts of adrenal tissue 
to support life in dogs is also established This is not true of the rat'* or the 
guinea pig,” hut in the dog. despite c\idence of some \ lahle (ortual tissue at the 
site of adrenal grafting, ade(|iiale functional adrenal has not resulted from im¬ 
plantation of the execsed tidi'Piial in the muscle, kidnej, or omentum ” ” The 
siiniMil and relatixelv normal state of dogs following umlateral adreimlei tome 
ha\e been demonstrated prexioush " ]{cmo\al of one adrenal had no persist¬ 
ent effect on the gltteose tolcrame test or serum sociiiim and potassium lew els 
The dogs in whuh anastomosis of the left renal and spleme \ems was per¬ 
formed am of considerable interest The piiniose of pci-formuig this surgical 
mancmer was to attempt to dicert the adrenal \eiioiis blood flow from the 
sxstcmic to the portal (irculation The proMoiis work of Lei i and Illalock sug¬ 
gested that fii bloc mobihratioii of the left kidiiej and adroiinl would result in 
a dneision of the adrenal \ciious liloml flow to the mam x enous drainage sj stem 
of the kidnej- Under these (irciimstaiues, tontimnd ndeqiiatc \eiious draiiiagc 
of the adrenal would be dependent on the pitcncv of the renal xein One would 
expect failure of the renal-spleiiie xein anastomosis to result in marked impair¬ 
ment of the adrenal film tioii if this were netuallj' a i ritienl p.ithwa}’ for adrenal 
xenons blood flow I'rom our obsorxations, this seems to be the case Xone of the 
5 dogs without delmite postoperatixe bikitcnil rcn.il film tion on cxcrctorj urog- 
raplij' siirxixed the remox.il of the contialnteral adrenal Four of these animals 
died 111 a fashion t 3 'pi(al of adrenal iiisiinicicne 3 ' Although each animal did not 
show all the manifestations of the S3mlrome, enough data xxere usuall3' present 
to establish the diagnosis In dog Xo 23 the ciieapsiilated congested adrenal on 
histologic examination was found to be comp!ctcl 3 ' disorg.iiii/ed In the face of 
a nonfuiictioniiig renal splenic xein anastomosis, he was unable to surxixe The 
fifth dog m thus group (Xo 22) died xcitlim 12 hours after operation, there xxere 
definite patch 3 mfiltiates throughout the lungs Despite the thrombosis present 
at the anastomotic bite, a grossl 3 ’ normal ndreiial gland was present on the left 
Hoixexer, histologicall 3 - the gland shoxxed cxidence of marked venous stasis xxuth 
secondar 3 atroph 3 ’and scarnng It was c\er 3 wxhere strikingly abnormal Inxiew 
of the t 3 pe of replacement therap 3 ' eraploved, the stress of the pulmonai 3 ' infec¬ 
tion ma 3 ' haxo created a relatixc adrenal insiinicienc 3 ’ We haxc no definite 
cxidence that such xxas the case The functional status of the left adrenal in this 
particular instance is in doubt 

The surxival of the dogs xxitli definite postopei alive bilateral lonal function 
IS in direct contiast to the failuie of surx'ixal in the absence of definite exidonce 
of renal function Fix'e of the sex en animals in the foimcr catogor 3 f sun ix ed at 

nf 'I'C trsnsplimtation of the guinea pig uiipraronal and the funetioning 

of the grafts J Exper Med, 45.587,1927 - i i b 
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least two and a half years following right adrenalectomy. One of the dogs (No. 
28) died from blood loss at the time of right adrenalectomy. He had a left adrenal 
wliich although slightly decreased in size appeared grossly noimal. The venous 
anastomosis was patent. The other dog (No. 21) had no evident sundving 
adrenal tissue despite a normal kidney with a patent renal artery and vein. It 
seems probable that the failure of this adrenal to survive was due to interference 
with its arterial supply. In the situation created by the operative procedure 
described, the branches of the renal artery and vein passing to the adrenal con¬ 
stitute a pedicle for that organ. Interference with either the arterial supply to or 
the venous drainage from the gland is likely to result in a functionally inadequate 
adrenal. 

The demonstration that patency of the renal-splenic vein anastomosis is so 
vitally important to the achievement of satisfactory adrenal function suggests 
that under the condition created by the operative procedure described, this is 
the main pathway for the venous blood of the remaining adrenal gland. With 
the passage of time, a collateral venous circulation apparently develops which 
is capable of maintaining the adrenal in a functionmg state despite interruption 
of the renal-splenic vein pathway (dogs Nos. 13 and 20). This statement pre¬ 
sumes the success of the surgical attempts to mterrupt this pathway. From 
observation at the time of exploration of the renal-adrenal area following the 
shunting procedure, it seems that the ureteral veins constitute the primary 
alternate pathway for renal and adrenal venous blood. Although we cannot 
state definitely that such is the case, it does not seem likely that an appreciable 
amount of the adrenal venous blood flow normally courses this pathway. 

The adequacy of the life sustaining functions of the transplanted adrenals in 
the group of dogs with functioning anastomoses seems certain. This is evidenced 
by the following observations: 1) the fact that the serum sodium and potassium 
determinations were usually within noimal range, although the latter occa¬ 
sionally strayed to the high side of normal; 2) the ability of these dogs to with¬ 
stand the stress of a glucose tolerance test, although some of them showed a 
hypoglycemic tendency; and 3) the prolonged sur\dval of these animals in ap¬ 
parently good condition. 

It has been pointed out that not only do animals suffering from adrenal insuf¬ 
ficiency develop hypoglycemia but they show a marked inability to tolerate even 
moderate degrees of this state. Our studies on dogs with nonfunctioning anasto¬ 
moses have borne this out. In every instance in which a glucose tolerance was 
perfoimed in these animals, the dog either died during the tolerance or became 
semi-stuporous and died within a day or two of it. Dogs with functioning anasto¬ 
moses have survived the glucose tolerance test without serious difficulty. We 
cannot state with absolute certainty that the portal drainage is the only venous 
pathway available for adrenal venous blood under these circumstances and that 
it is the adrenal secretions being metabolized in or passing through the liver 
which account for this ability to withstand this stress in all the dogs with func¬ 
tioning renal-splenic vein anastomoses. However, the result obtained in dog 
No. 8 in which all veins in the vicinity of the adrenal except those going to the 
kidney or the renal-splenic channel were interrupted is good evidence that an 



roiiTAi. i)R.\iXAGi; or adukxal vi;n'ous iii.oon 


15 


animal subjected to the shuntinp procctltirc will survive the rIucoso tolcrauce 
test even if extraportal adrenal venous dmiiWRC is iiouc\istonl. 

The 17-ketasteroids performed failed to diselose any consistent observation 
other than the fact that the values seem to drop in animals in which the adrenals 
ncrc totally ahsonl. ^'alues for most of the doRs were in such a low raiiRc that 
any attempt at a more detailed interpretation of the results seems hazardous. 

We have gathcnKl no evidence to .support the idea that adrenal androRcn nill 
he eliminated by the passaRC of adreiml blood Ihiough the portal circulation. In 
1911, Burrill and Greene’' .sURRcaited that the liver bailed to inactivate adrenal 
androgens. They based this suRRCstion on the obseivation that the rate of 
atrophy of the prostate of the 2G-<Iay old rjit was not so great in eastnite rats 
with adrenals transplanted to the posterior .surface of the .stomach as in castrate 
adrcn.alcctomizcd animals. 'J’he pcr<-entagc difference between the prostate 
ncight.s of these Ino groups niu, appreciable but the absolute difference was not 
imprc.s.sivc. Tlie rate of atrophy was immli greater in the castnitcd 2G-day old 
rat with implanted adrenal than in a group of .similar nits rcporterl in a pievious 
Fot of c.\pcriments by the .same authors uhieli had been castrated but not adren- 
nlcctomirwl.” Since coitical .substances were not readily available at the time of 
these studies, the inclusion of adrenalectomired castrate controls treated with 
cortical steroids was not pos.sdilo. In using tire rate of atrophy of the prostate as 
an indicator and with the relatively .small dilTeronre in the rate of atrophy, this 
control seems to us to be very important. An attempt to compen-ate for its 
absence by using prostate/body weight ratios docs not seem satisfactoty. For the 
reasons st.ated above, it seems unlikely that the .suggestion that adrenal andro¬ 
gens remain active after circulation through the liver should be accepted. 

Although it has long been as.sumod that the adrenal .secretes a distinct andro¬ 
gen, this has recently been quc.stioued. It seems certain that the presence of 
adrenal secretions in the bodj’ is as,socialcd with the presence of androgenic sub¬ 
stances. It is not yet determined whether these androgenic substances are the 
direct result of adrenal secretion or the result of metabolic breakdown of adrenal 
steroids. The suggested finding of Ad androsterie-3,17-dionc bj’ Romanoff, Hud¬ 
son, and Pincus” in adrenal vein blood of man is supportive evidence for the 
former viewpoint. Marden and Hopkins’* have demonstrated that the liver of 
the rat renders this substance biologically inactive. The final deteimiuation of 
the effect of passing the adrenal venous blood through the liver on androgens 
resulting from adieiud secretions must await further studj' and methods. 


SUMMARY 


A method for converting the adrenal venou.s blood flow of the left adrenal of 
the dog from one that is initiallj' and primaril 3 ' sj'stcmio to one that is portal is 
presented. This method relies on diversion of the adrenal venous blood flow to 


’'Burrill, M \V and Greeno, K It 
Bndocrinol , 28: 874, 1941 


The liver and the ndreiial androgen of the rat 


tv and Greene, It It Turtlier studies on the andromimctic function of 
^'“'asture male lat adrenal Ilndoennol , 26: 645, 1040 

B .Hudson, Perry and Pincus, Gregory Isolation of hydrocortisone and 
° 11 I'wnian adicnal vein blood J Clin Endocrinol , 13: 1540, 1953 

larden, Harold E , Jr and Hopkins, W J Personal communication 
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the left renal vein ivith subsequent end to end anastomosis of the renal and 
splenic veins. Dogs in which the procedure has been successful!}’’ performed sur- 
A’ived in a relatively normal state despite removal of the contralateral adrenal. 
Intravenous glucose tolerance tests, serum sodium and potassium levels, and 
urinary 17-ketosteroid excretion were determined in dogs subjected to bilateral 
adrenalectomy, to implantation of free adrenal grafts to the spleen and sub¬ 
cutaneous tissue, and in dogs subjected to the adrenal shunting procedure. The 
results of these studies serve to emphasize the relatively normal state of the 
animals with successful diversion of the adrenal blood to the portal circulation. 
The rationale for undertaking the study and its possible practical apphcations 
are discussed. 

To date five patients with advanced carcinoma of the prostate have under¬ 
gone the shunting procedure. The results of these cases will be the subject for a 
future publication. 

The authors wish to express their gratitude to Dr. W. W. Scott for his en¬ 
thusiastic encouragement, his guidance, and his co-operation. These studies were 
dependent on the interest and environment stimulated by him. 
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CORTISOXE AND ADRENALECTOMY IN TREATMENT 
OF STERILITY IN WOMEN WITH ADRENOGENITAL 
SITsDROME 

SEYMOUIl F. WIMIKIAI and IlOBKItT G. MAllKS 
From the Urological Surgical Serrice, llcih Israel Hospital, Xcw York, A'. J'. 

The ndrciiogeiiitnl sj-ndromc is causcKl dircefly by nii overproduction of iiiidro- 
nic adrenal hormones. It is usually a.ssocinlc<l with hyperplasia, more rarely 
th adrenal tumors, Iml may also occur witho\it dcmonstmblc gross or histo¬ 
rical changc.s in the adrenal glands. 

Ylien adrenal hyperfunction oceurs in ulero, the female emhryo is ijrofoundly 
asculinized with hypertrophy of the clitoris and malformation of the e.\tcnml 
init.alia, producing a clinicfil picture commonly known ns female psciidohcrmaph- 
ditism. On the other hand, when hyperfunction begins in late childhood or in 
hilt life, the mn,sculinizingcffcel is usually lc.s.spronouncc<l. These women c.\hibit 
1 c.’ccessivo growth of hair on the face, trunk and limbs, and are often obese, 
Jt, in contrast to Cushing syndrome, there is little if any metabolic disturbance, 
he urinarj' excretion of the neutral 17-kctosleroids is elevated. Ovarian func- 
on is arrc-stcd, or at Ic.ast inhibited, with consequent mcnstnml disturbance and 
lability to conceive. 

There is prior evidence in the published work of Cahill and Melicow, de Paiva 
lid others that pregnancy hius occurred in women with adrenogenital syndrome 
illowing corrective adrenal surgciy. The authors also have obsciA’cd 2 such 
lasoulinized women, previously sterile, who conceived after adrenal operations. 


CASE JlEI’OllTS 


Case 1. (Beth Israel Hospital No. 217S IO.) A 2S year old white married woman 
.’as first seen on .lanuaiy 20, 1919, complaining of inability to conceive and of 
xcessive growth of body and facial hair. 

The menses had begun at the age of 13 and were always painful, irregular and 
cant. Shortly thereafter, the patient became aware of increasing hirsutism. She 
legan to have hot flushes, nausea, vomiting and dizzy .spells at tlio time of moii- 
itriiation. There was, however, no significant change in fat distribution or in 
lody weight. After thorough inve.stigation, a diagnosis of adrenal hyperplasia 
las made in 1913 by Dr. Rita Finkler and Dr. Morris Feldman. The patient was 
reated with various hormone injections without relief. There was little change 
n sj'mptomatologj’ until 1948, when the patient began to have chills, fever, 
lysiiria and partial urinary retention. An cxcretorj’ urogram showed the right 
.idney to be hydronephrotie and much lower in position than the left. 

The patient was married in May 1948, but could not conceiv'e de.spite a normal 
ictive sex life. Thereupon, she consulted several physicians who infoimcd her 


American UroloRical Association, New York, N.Y. June 3,1954 
plnfnl wisli to thank Dr. Ella Fislilicrg, chemist to Beth Israel Hospital, '— 

Virginia F. Rcchnitzcr wlio made the 17-kctosteroii 


ninntions 


. for lier 
ketosteroid dctcr- 


17 


18 


S. F. WILHELM AND R. G. MARKS 


that she never would become pregnant, because she was in “estrogen imbalance” 
which did not respond to treatment. 

The urinary 17-ketosteroid excretion in December 1948 was 28,3 mg. in 24 
hours, and on Febmaiy 24, 1949, it was 20.0 mg. in 24 hours. 

Physical examination revealed a well-nourished woman, not obese, with a 
gaunt masculine appearance. There was excessive growth of liair on the face, 
chest and extremities, and the pubic hair had a D'pical masculine distribution. 
The breasts were normally developed. Abdominal examination was negative 
except for a mobile tender mass in the right lower quadrant, which was tliought 
to-be a ptotic kidney. The uterus was well developed, and there were no adnexal 
masses. The blood pressure was 110 systolic, SO diastolic. 

A lumbar perirenal gas insufflation was done at the hospital on March 29,1949. 
Laminographic x-rays showed normal adrenal shadows on both .sides. Excretoiy 
urography revealed ptosis and hydronephrosis of the right kidney. 

The patient re-entered the hospital on Maj' 3, 1949, and on the next day the 
right kidney and adrenal gland were exposed through a lumbar incision. The 
adx'enal appeared normal and a wedge-shaped piece was excised. Hemostasis was 
secured by fine sutures. On opening the peritoneum, the right ovarj' was found 
to be atrophic and the left ovary, cystic. The peritoneum was then closed and a 
nephropexy performed. 

Histological examination showed normal adrenal tissue. After an uneventful 
convalescence, the patient left the hospital on May 14,1949. She failed to return 
for follow-up urinarj'- 17-ketosteroid examinations. 

> ‘The patient became pregnant in July 1949, two months after partial adrenalec¬ 
tomy, and on April 20,1950, gave birth to a normal boy. She resumed estrogenic 
therapy because of scanty painful menstruation and again conceived in October 
1951. She was delivered of a normal boy in June 1952. Tliere was scanty lactation 
with each pregnanejq insufficient for nursing. 

The patient was again seen early in 1954, complaining of scanty and painful 
menstmation, which was unrelieved bj'^ estrogen therapy. The urinary 17-keto- 
steroids on Februaiy 5, 1954, were elevated to 26.1 mg. in 24 hours. 

Oral administration of cortisone, 50 mg. daily, was begun on Febmar}' 19,1954, 
ahd continued until March 20, when the dose was reduced to 25 mg. daily. On 
March 17, the urinaiy 17-ketosteroids had dropped to 10.7 mg. and 11.8 mg. in 
24 hours, and on April 26, 1954, thej'^ were 30.1 mg. and 28.8 mg. in 24 hours. 

Comment: There is a noncalculable loss of functioning tissue following partial 
adrenalectomy, which is usually much greater than the amount actually resected. 
This is due to infarction, necrosis and sometimes infection of the remaining ad¬ 
renal tissue which has been left in situ. Our earlier observations have shown that 
excision of Ityperfunctioning tissue from one adrenal often was followed by a sig¬ 
nificant, though often temporarjq drop in the ui'inary 17-ketosteroid excretion. 
The lack of such crucial data following operation in this patient makes it difficult 
to assess the role played by the partial adi’cnalectomy and its causal relationship 
with the ensuing conception. This case, however, did focus our attention on this 
aspect. 



obStyand’l'liJsv'-ami excessive Imir. 11, jircopcmtivc. N’ote 
tjc.s. I), laniinogr 
simdow of adrenj 
adenoma. 

Shortly thereiifter, Willielm niicl ICiimciis .studied the following ease in wliicli 
the evidence appe.ncd more conclusive. 

Case 2. (Beth Lsracl Hospital Ca.so Xo. 223391.) A 2S year old white married 
"Oman was first teen on September 12, 1919, complaining of inability to con- 
ceue, e.xcestive growth of facial and body hair, and scanty mcnse.s. She had 
gainc 3.J pounds. The symptoms had begun 3 J’cars before and had become pro¬ 
gressively worse. The patient reportetl normal sexual activity but had never 
become pregnant. 

Phjsical examination revealed an obese female with a heat’}' growth of coarse 
bair over the face, chest, back, buttocks and thighs (fig. 1, a", B, C). There was 
severe acial acne. Pelvic examination sliowed slight enlargement of the clitoris 
ana moderate hypoplasia of the utenis. Xo adnexal masses were felt. The blood 
pressure was 118 sj'stolic, GO diastolic. 

An exoretoiy urogram revealed the left kidney to be lower than the right. 
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Fig. 2. Case 2, Adrenal adenoma 


Bilateral lumbar perirenal air insufflation was done on October 18, 1949. Simple 
films and laminographie x-raj^s demonstrated a large mass in the left suprarenal 
region. The right adrenal shadow was normal (fig. 1, D), 

The urinaiy 17-ketosteroids on October 18 were 55.9 mg. in 24 hours and a 
glucose tolerance test showed a diabetic curve. 

On October 25, 1949, a large tumor of the left adrenal gland was exposed and 
totally excised (fig. 1, E). The pathological report revealed adrenal adenoma, 
measuring 7 by 5 bj’' 5 cm. and weighing 56.0 gm. No normal adrenal architecture 
remained (fig. 2). 

The postoperative course was complicated by a left pneumothorax and a 
pleural effusion which responded promptlj’^ to treatment. On November 15, the 
urinaiy 17-ketosteroids were 1.2 mg. in 24 hours. The patient left the hospital 
on December 1. 

She became remarkablj^ feminized, much of her facial and body hair fell out, 
her weight decreased and her acne improved. The menses returned to a normal 
cycle with increased flow. Four months after operation, there was little residual 
hirsutism and onty mild acne (fig. 3). Glucose tolerance tests were now in the 



Fig. 3. Case 2. Four months after operation. Note feminine contours and absence of acne 
and hirsutism. 
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nominl range The urmm-j IT-ketosIcroid*' on Dei ember 27 weie 0 I mg in 21 
hours, and on Januan' 30, 19")0, were S 0 mg m 21 hniirs 

Tlie patient concei\cd m I'cliniary 1050, appiosimatelj 3'5 months after 
e\cision of an adrenal adenoma Pregimmj was nneientfiil and on October 2, 
19,)0, a normal boy was boni 

Oomment: A difTcrcntial diagnosis between adrenal liyiicnilasei and neoplasm 
can best be made by •-imiile \-ra>s following pernenal gas nisufllation eombined 
with laminographic (tomognphic) studies In case 2, this lethiiKiiic definitely 
C'tabhshcd the presence of a left adrenal tumor and also sharplj delineated a 
normal right adrenal shadow 

The urinan’ 17-kctosteroids, which were greatly cle\ateil before operation, fell 
precipitatcK to suhnormal kwcls inimc<hntel> after e\(ision of tbc adrenal ndc- 
iionia and then gradually returned to nonnal le\els .Shorllv thereafter, this 
patient eontcued 

Cortttonc therapy A\ ilkins and his i o-worker- ha\ e show n that the administra¬ 
tion of cortisone in cases of congenital adicnal hj perpkisia is followed bv feminiza¬ 
tion and a reduction of the 17-kotosteroid e\erelion m the in me Thc\ liacc 
ofTcred the tlicoiy that cortisone inhibits the ■-ecretioii of AC I'll by the pituitarj’ 
and thus puts the hypcr.ictu e adrenal at rest AVith suppression of adrenal gland 
actiMtj, the adrenal androgen and estrogen sciretion is gicatly decreased This 
permits the elaboration and secretion of pituitary gonadotrophins, whicli (anse 


maturation of the o\nr> and the establishmenl of nonnal genital decelopmciit 
If, on the other hand, the adrenogenital sjmliome is caii'CHl l\a an adrenal 
neoplasm, the urinary 17-ketosteroid cxerelion is not affected by the administra¬ 
tion of cortisone This dispaiiitc rc.ictioii to cortisone has been used ns a dificrcn- 
tial (liagnostK test between adicnal hapcrplnsia and tumor 
The lie,itment of ndrcnogcmtal syndrome raiised bv tiimoi i', of course, 
operatice On the other hand, in cases due to adrenal h\ pcrplasia the administra¬ 
tion of cortisone appears at the present tunc to gicc better results than siirgeiT. 
Inability to concei\c is a not uncommon complaint of such \irihml women, and 
it occurred to us that it might jirose worthwhile to employ coitisone m oirler to 
feminize and deielop these women and make them susceptible to impregnation 
Case 3 (Beth Israel Hospital No 271800 ) A 20 ^eai old woman consulted us 
on August 8, 1953, complaining of inability to conccnc She was fust seen in 
1944, when she complained of an cxcessne giowth of facial and bod> hair for 1 J'z 


years, menstrual irrcgulaiity for 2 years, and obesity 
The menses began at the age of 11, and w ere regulai at 30-day' intei vals until 
10, when she had amenorrhea for 3 mouths followed by scxcial icgular periods. 
Menstrual irregularity then rccuiicd and had persisted The flow, when present. 


was normal in quantity' and character 

Physical examination m 1944 leicalcd generalized obesity’, she weighed 154 
pounds and w ns 03 inches tall There w as an exccssix e grow th of hair on the face, 
neck, chest and breasts The pubic hair distiibution was masculine The breasts 


were underdeveloped and there were abdominal stiiae The blood piessurc was 
100 systolic, 70 diastolic 



22 


S. F. WILHELM AND R. G. MARKS 


Liimlxnr perirenal air insufflation was done at the hospital on March 18, 1944. 
Laminographic x-rays revealed normal adrenal shadows on both sides. Skull 
x-iays showed no abnormality of the sella turcica. The urine showed some sugar 
after a glucose tolerance test and the 17-ketosteroids were elevated to 71.3 mg. 
in 24 hours. 

After lea\*ing the hospital the patient was given thyroid extract without change 
in weight or any improvement of the mcnstmal irregularity. She was married on 
December 10, 1944. Pelvic examination in Febraaiy 1945 revealed a small 
uterus with no adnexal masses. 

The patient was not seen again until August 1953. During these 8)4 years she 
had undergone investigation for sterility by several gjmecologists and had been 
told that she was in “glandular imbalance.” Repeated courses of thyroid extract 
and estrogens were administered without result. 



Fig. 4. Case 3, Prior to cortisone therapy shouing hirsutism and obesity 

Physical examination in 1953 revealed increased obesitj'; she weighed 175 
pounds. The blood pressure was 142 s3'stolic, 60 diastolic. The urine was negative. 
The patient still complained of hirsutism and irregular menstruation (fig. 4). 

A presacral air insufflation was done at the hospital on September 14, 1953. 
Laminographic x-rays revealed normal adrenal shadows. The urinarj'^ 17-keto¬ 
steroids were 18.6 mg. in 24 hours. 

The administration of oral cortisone, 25 mg. daily, was begun on September 16. 
The dose was increased to 50 mg. daily on September 29, and continued until 
November 19. The weight dropped from 175 to 167 pounds. The patient had a 
normal menstrual period on October 28. This proved to be her last period. 

The urinaiy 17-ketosteroids on November 7 had fallen to 13.5 mg. in 24 hours, 
and, shortly thereafter, the patient was impregnated. On November 19, cortisone 
was reduced to 25 mg. daily, but on December 9, the daily dose was increased to 
37.5 mg. because of the patient’s failure to lose weight. 

On Januaiy 4, 1954, she was examined by her obstetrician, who found her to 
be about 10 weeks pregnant. On his advice and without our knowledge, cortisone 
was discontinued from Januaiy 4 to Januaiy 10. Following the temporaiy cessa¬ 
tion of cortisone therapy, the urinary 17-ketosteroids on Januaiy 17 had risen 
to 23.8 mg. in 24 hours (fig. 5). 
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FRccrtTOT ra iojc cnt t ccmart: 

^j<> " 1 stiowiiiR rd ilion ot 17 kdoslproiils tociirliponi- //, “ilKiwinK rol ilion of wpirIiI 
inu blood pro^titirp to copti“on( 

Corti'-onc, oO mjj diil}, wti'' rc^tinicd on J.tmniT II, and rcdiard to 2') mg 
daih on Jannai-j 13 'I'lie dosigc u.is (oiiliiiiiod titilil April 11, mIicii it wii'i 
cvpcnnicnt.illy redutcd to 12.'> mg dailj 

The iirimrj IT-kelosteroids, on IVlinmrj 2 wi'io 11 3 mg and Ij S mg m 21 
liourb, and on March 3, 14 0 mg and l.l 7 mg in 21 lioiir- On Apiil 1, tlio 17- 
ketoiteroids c\ero 10 G mg and 11 7 mg m 21 hour.. 

On April 14, the daih do'.c of toitdone teas reduced to 12 'i mg and on Apiil 
20, the 17-ketobteroKK had risen to IS o and 10 0 mg in 21 hours 

|Oic patient was again o\amuied on Alay 1 She now weighed ISoJ^ pounds 
and showed external ecidenccof piegiruuy The hirsutism was unnfTected Coi- 
tisoiio, 2o mg dailj, was resumed The uim.m 17-ketosleioids on May 18 woie 
109andl7lmg in24 1iouis On Alay 21,1054, the daily do=e of eoitisoiio was 
raised to 37 o mg 

^he patient went into laboi on Miij 23 and on May 23 gaxe biith to an np- 
parentlj normal piomntino female babj, weighing 2 pounds, G ounces Three 
daxs latei, the infant died 

Ihefollowmgisasummarj of the findings in the b ibx girl, Mt Simi Hospital 

utopsy No 1G050 (Di Lotte .Strauss) Prematuiitj (weight at autopsy, 850 
gni), siibependjmal, intiaxeiitricular and subaiachnoid hcmoiihage, bilateral 
a renal hemorihago, and neciosis of fetal cortex, generah/ed icteius, minimal 
aeration of lungs, focal asniiation of amniolic sac contents, immatuiitx' of lung, 
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focal acute pneumonia; congestion of liver and kidneys; petechiae of bladder; 
erosions of gastric mucosa; no congenital malformations. 

The finding of intracranial and adrenal hemorrhage of varjdng extent is not 
uncommon in premature newborns and is probably related to a state of shock 
due to anoxia. On the basis of my findings, I cannot say that the mother’s treat¬ 
ment with cortisone had any deleterious effect on the baby. It seems to me that 
these findings are related to the infant's premature state. 

Comment: Oral cortisone was administered to a 29 year old woman suffering 
from adrenocortical hyperfunction who had been unable to conceive in almost 9 
5 *ears of marriage. The ui’inarj^ 17-ketosteroid excretion, formerly elevated, was 
reduced to normal levels. Shortly thereafter, this patient conceived. No similar 
case report has been found in a review of the literature. Kuppeiman recently re¬ 
ported that cortisone did not prevent pregnancy in a noimal 22 year old woman 
who was treated for post-traumatic contracture of the hand. The cortisone was 
administered for only 2 months and apparently did not interfere with the prog¬ 
ress of the pregnancy or have any effect on the offspring. 


smstMART 

Inabilitj' to conceive was the chief complaint of 3 hirsute women suffering 
from adrenogenital sjmdrome. Two became pregnant shortl)' after surgical 
inten'ention; the first follou'ed partial adrenalectomy, and the second, excision 
of an adrenal adenoma. 

The tliird patient was treated with oral cortisone. The urinary 17-ketosteroids 
were soon reduced to normal levels and, shortly thereafter, impregnation oc¬ 
curred. 

This brief experience and that of others indicates that sterilitj’ in women, 
caused by androgenic adrenocortical hyperfunction, may at times be reversible. 
The cases caused by neoplasm require surgical excision. On the other hand, those 
due to hyperplasia or hyperfunctiou may properly be treated with cortisone. 

40 E. 8Srd St., New York 2S, N’. I'. 
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HOUSliSllOE KIDNEV WITH TJXILATJCUAL REDUPLICATIOX OF 
THE I’ELVIS AXD UHETEll AND UUETEHAI. ECTOPIA 

joiix G. Mi:xvn-Mi 

From Ihr Dcpartmtnt of Surprrp^ IHviniou of Ifrolorju, 7'iilauc Vniicrxilij School 
of Alci)triuc, Snc Ortcnox^ Fn. 

AIUiourIi anomalies of tiic upper tirinatj' tract are comi)nr!itivcly rare, tliey 
are of clinical significance, since tlioy predispo-e to oIiMniction, stasis, impair¬ 
ment of renal function and infection. Ctuiferrez estimated tliat *10 per cent of all 
pathologic conditions of the upper urinarj' tract are duo to congenital nnomalie.s. 
Such anomalies have been found in 3.7 per cent (Smith) of consecutive urologic 
hospital admis-sions and in !).G per cent of con.secutivc i)nticnts on wliom pyelo- 
gr.ams were obtained (Dec.s). 

Among the rarer abnormalities is the horse-shoe kidney U'itb ureteral ectopia. 
Only 3 such ca'cs have buei\ found in the literature; in two, the left ureter ended 
in the colliculus .scminali.s (Thom) and in the other one it ended in the vestibule 
(Masniri). All 3 ca.=e.s were discoverccl at necroj).sy. The following is believed to 
be the fitst recorded ca.se to be recoguir.ed clinically ami treated. 


C.t.ssB IlKPOItT 


Ij., a Chine,se girl, aged 20 month.s, had had an inconstant yellowish 
vaginal discharge and intermittent fever for 4 months. Several courses of anti¬ 
biotics for pyuria, frecpteucy and painful voiding had resulted in only temporary 
relief. 

Physical e,\amin!ition revealed an irritable, weak and undenveight baby girl 
"ith no definite ma-'s, tondcrnc.-s or rigidity. I’us (grade 3) with gram negative 
bacilli was fovmd in the urine (Protcu.s); blood chemistry studies yielded normal 
values. 


On May 22, 1952 cystoscopy under general ane.sthcsia revealed mild diffuse 
eystitis with normal ureteral orifices. No. 4 catheters were ea.sily passed up each 
side hut the, urine scarcely driiiped from either .side. The intravenous injection 
of indigo cannine proved unsatisfactory. Retrograde urograms revealed a normal 
Bght kidney e.vcept for medial deviation of the lower polo. ’J'ho left kidney was 
malrotatcd, low and more lateral in position than normal. Investigation of the 
urethra revealed a slit-like opening on the floor of the urethra, distal to the blad- 
oer neck, and hidden by a fold of mucous membrane. A number G catheter was 
ousily pa.ssed up this opening and a copious amount of white fluid drained. The 
three catheters were injected and the urogram showed the largo catheter coiled 
hack of the bladder and communicating with an elongated, tortuous tube, al- 
teinately dilated and constricted, and apparently connected with the loft pelvis 
(‘g- I). Further injection of dye identified the tube as a ureter draining a large 
lydronophrotic upper left pelvis (fig. 2). The diagnosis was then obvious. B. Pro- 
eus was recovered from culture of the urine from the ectopic ureter. 


u*' auaual mooting, Soutlioastcra Section, American Urological Association, Ha- 
wma, Cuba. iMarcK 2&-20, 10.53. 
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Fro 1 Fig. 2 



Fig 3 

[Left heminephrectomy and complete ureterectomy were performed on May 26, 
1952 through an incision in the loin extending to the lower left quadrant. The 
upper segment of the kidnej’' presented a tliiii, irregular cortex and a dilated 
pelvis. The ureter was wound about the pedicle of the lower pole and was densety 
adherent to the peritoneum in several places. The wall of the lower ureter merged 
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with tlie of tlic bladder and liad to be .‘■e])aiated by t-liarp di>-scctioi). Tlic 
ureter was severed at its junction witli the uielhra and tlie defeet eloped with 
internipted double 0 ehromie sutuies (fip. 3). Convaleiccnec was uneventful 
and urinalyses had yielded negative reMlIts. 

jMicro^copie sections show eel atrophy of the medullaiy poitions of the kidnei’, 
infiltration of the medulla and parts of the eorlev and large number.s of lympho¬ 
cytes. The glomcndi and tubules wen' othenvise noimal. The walls of the ureter 
which were thick and fibrous showed lymphoeytie infdtration. 

ni&cusstox 

The incidence of horseshoe kidney is .said to occur once in every GOO to 1800 
cases. Of 117 horseshoe kidneys observed at autoj)sy, iediii)licalion of ureteis 
occurred in 10 cases (Campbell). In 15,019 autopsies in ehildien cetopie ureters 
oeeurred in 10 cases (Campbell). It is bclievisl, however, thaf the incidence of 
ectopic ureters is higher, esiii'cially in males. 

Ureteral ectopic orifices may be .small but thex- are usually large and often slit- 
hkc. The ureter above is dilated, tortuous and thin. Although infection occurs 
in practically cx'crj' eo'e, the dilatation is believed to be i)artially the result of 
faulty neuromuscular dex-elopment. The pelvis may be small but it is usually 
dilated and infected. The eoriesponding renal .segment is usually hypoplastic 
with pveloncphritis or pyonephrosis (Bacon). When seen, it is frcriuontly func- 
lionlcss. • 

In ureteral ectopia in females the urinary .symptoms are prominent. The open¬ 
ing is usually beyond the control of the internal sphincter and ns a eonsociuenco 
there is frequently a constant dribble of urine, which is picsent in spite of nonnni 
voidings. In incontinent female infants this is usually ox'crlooked until complica¬ 
tions indicate thoiough urologic .study. The dribbling may be intermittent, 
diurnal or noctuinal. It may occur only when slanding, eoughiiig, snceaiiig or 
straining. It may be absent for long periods, or it may occur for the fii.st time 
after childbirth when the .sphiiictcric action has been altered. The leakage of 
urine causes eutaiiooiis irritation, which, in groxxiiig children and women, pio- 
duces psychic trauma of x’arying degrees. Such tiauma is commonly associated 
with .shyness, reticence and an aversion to marriage. 

Infection is a common complication and it may produce, ns the only clinical 
niaiiifcstalioii, a pimilent uietlnal or vaginal discharge (Cienshaw). In females, 
careful inspection and piobing must be focused on the vestibule, especially 
around the urethral oiifiec, the .superior vaginal x’ault and the aica adjacent to 
the ccrx'ix. The orifice may bo hidden by a fold of mucosa (Howard) or it may 
be surrounded by granulations (Aloorc). Evammation of the urethra and bladder 
base w’lth a paiicndoscope or Biaascli dncct vision scope is an essential diag¬ 
nostic procedure. 

Excrotorj' uiography has been coiisideied the most valuable single aid in the 
diagnosis of uieteral ectopia in duplicated pcK'cs and iiretcns (Crenshaw), It 
fuinishes valuable data on the function of the inx'olx'ed side and, equally im- 
poitant, gives infonnatioii on the pic&once and function of the opposite kidney. 
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The treatment of horseshoe kidneys and duplicated peives and ureters con¬ 
sists in treatment of the complications. In ectopic ureters the treatment of choice 
is heminephrectomy and ureterectomy. If the opposite kidney functions satis¬ 
factorily the pathologic segment of the kidney draining into the ectopic ureter 
should be removed with the ureter. All infected, dilated ectopic ureters and all 
ectopic ureters opening into the urethra should be removed completely; in the 
former instance, a pyo-ureter may develop wliereas in the latter a urethral di- 
A^erticulum maj’’ result. 


SUMMARY 

A case is presented of horseshoe kidney with unilateral duplication of the pelvis 
and ureter, and ureteral ectopia, which is believed to be the first recorded case 
to be recognized and treated. Only 3 other cases were found in the literature, 
all of which were discovered at necrop.sy. Ectopic ureter ending in the urethra 
should be removed completely to prevent development of a urethral diverticulum. 

606 Maison Blanche Bldg., New Orleans, La. 
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I'OItMATIOX OF UIUC ACJI) CAI.CFLI OnUXC Cl^i:^rOTIIERAPV 
FOR LFFKKMIA 

I.OWItAlX i: MtCItPA 

Tlie formation of iirie acid calculi in the uiinary tiaci, during chemotherapy 
for leukemia, may iircccnt a uroloRic problem of MKiiificancc and impurtanco. The 
incidence of uric acid calculi in penend ho'pital po])idation Ini'- been calculated 
to be 0.07 per cent, while in leukemia an incidence of -l.OT jicr cent lia'' been 
reported. Renal ealeiilu*' formation, diirinp the treatment of leukemia with 
nitropen mu'-lard-like eomiaamdi, may o<’ea‘-ionally be “-o e.\lieme as to cause 
complete obstructive uropathy, uremia and ile.ith. However, it is a condition 
which has received but .sliplit attention amonp iiroloiiist.s. It.s course is rapid and 
demands dramatic action to iirevent the inevitable. II is the purpose of this 
paper to point out the possibility of urolopic or renal complications, following 
administration of these niliogcn mustard-like compounds, in the treatment of 
leukemia and to i)revenl the occurrence of calculi ihiring therapy. 

It is well known that in leukemia, an elevation of scrum uric acid and an in¬ 
creased c-verction of uric acid may occur. Fric acid is one of the chief end-i)rodncls 
of purine catabolism, 'i'here is evidence that potent Ihcrapenlie agents, used in 
the ticalmcnt of leukemia, can pr<Klucee\ces--ivc breakdown of micleoproteins 
which, c.\creted with urine, may result in the precipitation of urates and uric 
acid in such ammmt.s as to produce obstructive uropathy. 

It also has been demonstrated that calculi may devcloi) in certain individuals 
who have leukemia but who have not been under liealmciit. Such a development 
results from e.xcrction of ewessive amounts of uric acid with the fonnntion of 
ealnili in certain instances which may be .so esliemc as to caus'o obstruction iii 
the ureters. It hn.s been shown a.s well, that the administration of nitrogen mus¬ 
tard-like chemotherapeutic compounds, in certain individuals, may eause the 
formation of uric acid calculi. The fonnation of .similar calculi lias been reported 
m certain individuals with leukemia following x-ray therapy. A.s a consct|uenco, 
irradiation on one hand and ehcmolhcrapculic componnds on the other cannot 
he considered as therapeutic agents in the treatment of leukemia without con¬ 
sideration of their potential dangers. It is obvious that increased .sonnn acid is 
a constant factor in leukemia. It akso is apparent that anj’thing which niters the 
•solubility of the uric acid in the urine may cause its precipitation. 

It is a matter of record that the administration of carcinolytic compounds is 
not followed bj’ uiic acid calculus fonnation or uremia in cveiy instance. The 
literature is too fragmentary to ariivc at any percentage conclusion at this time 
but it is recognized that such a complication develops on occasion. Consideration 
of the recognized data renoct.s that.seuim uiicacid levels are known to be elevated 
in leukemia, that x-ray therapy may cause a piecipitation and crj'stalization of 
uric acid and that the administration of certain nitiogcn mustard-like compounds 
annual meeting, Mid-Atinntic Section, American Urolocic.d Association, Wasli- 

ington.D.C. April 22 , 1054. 
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Fig. 1. Structural formulae of triethylene melamine (TEM), tricthylenc phosphoramide 
(TEPA) and trietlndene thiophosphoramide (thio-tepa) as compared with the formula of 
nitrogen mustard. 


may cause excretion of uric acid beyond urinary solubilit}’’ with the formation 
of uric acid calculi with possible ureteral occlusion. 

Intensive treatment by certain chemotherapeutic compounds of the nitrogen 
mustard-group may cause an excessive nucleoprotein breakdown so that the 
amount of uric acid excreted exceeds the urinary solubility. When such a state 
occurs there is a deposition of ui'ic acid in the collecting tubules of the kidney 
or in the ureters. This occurs when the urine solubility is exceeded which may 
result when the urinary volume is not adequate or when the solubility of uric 
acid is decreased by acidification of the urine. The deposition of uric acid crystals 
within the tubules or calculi Avithin the calyces, renal pelvis or ureters may be 
so extensive as to cause total occlusion with resulting uremia and death. The case 
to be reported illustrates this fact. 

Those nitrogen mustard-like compounds most commonly used in the chemo¬ 
therapy of leukemia are triethylene melamine (TEM), triethylene phosphoramine 
(TEPA), and triethylene thiophosphoramine (Thio-TEPA) (fig. 1). 

TRIETHVLENE MELAMINE (tEM) 

Many compounds have been synthesized since the introduction of nitrogen 
mustard in 1943 as a chemotherapeutic agent for disseminated malignant 
lymphomas. Among these neAver compounds is triethylene melamine (TEM). It 
is effective after oral administration, is less toxic than nitrogen mustard and 
causes less nausea and Ammiting. 

TRIETHTLENB PHOSPHORAMIDE (tBPA) 

Further studies in drugs having carcinolytic properties led to a survey of an¬ 
other compound, triethylene phosphoramide (TEPA) AA^ich shoAved an effect on 
mammary adenocarcinoma and against certain forms of leukemia. 
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Tiiun'iiYi.KN'K Tiiioriiot.i’noiuMii)i; (tiiio-tki’x) 

Another compound ic-cd in the treatment of ehronie lenkemiii is tiietliylene 
thiopho'plionimide (Thio-TEl’A). This enmpound appears to liuve its most 
favoralilc action in suhaeute and ehionie leukemia hut it is not a euro. Ti iethylene 
thiophosphonimide (Thio-TFA’A) differs from triethyline phosphorantidi' ('I'lv 
I’A) only in the replacement of a double bond osyKcn atom in a molecule of a 
sulfur atom. This differenee appears to enntribute some ehanne in action if the 
sustained henelieial cITeets of triethylene lhiophos|)hoiamidu (Thio-'I'l'jl’A) in the 
treatment of patients with ehronie leukemia is compared with the very limited 
response of similar patients tieafed with triethylene phosphoramide ('I’l'll’A). 

It is imperative that when such compounds' an* administeied, adeipiate lliiid 
intake and output he eontinued to maintain solubility of the urine. Mven then 
thcescretion of uric aeid may he soeseessive that ealeulus formation is inevitahh' 
in some individuals. Alkaliration of the urine should be maintained as the solu¬ 
bility of uric aeid is ineicased in alkaline urine but is decreased in aeid urine. 'I'he 
creation of uric aeid ealeuli is less likely to occur when a hinli pll of the urine 
is maintained. 

Attention is directed to the ehronoloKieal dates of the drop in the haikoeyle 
count, the lise of the blood mea nitroRen and the levels of .seium uric aeid of a 
patient with ehronie leukemia whose illness anil tieatment illusliale seveial 
pertinent and important .siRnifieaiit factors. 

r'.esi/: icr.ronT 

I)., a white woman aRcd 00, was admit led February 7, lO.'sl with a diaRUosih 
of chronic Rranuloeytie leukemia. She Rave a history of Riadnal, ineristsiiiR bliir- 
riiiR of vision bcRinniiiR -1 weeks prior to admission, fshe was very weak, and com¬ 
plained of a headache, occasional voiniliiiRaiid dic/iiness to the evienl that she 
was unable to hold her balance. 'I’here was constant tinnitus. She had leeeived 
no treatment since the onset of the disease e.xeept the administration of two 
blood transfusions. 

L'rinalysis: clear, .specific Rravity 1010, pll 0.0, very faint liaee of albumin, 
occult blood ncRntive, l-.'j leukocytes. Complete blood count: hemoRlobin 8..) inR., 
red blood cells 1,980,000; white blood cells—700,000. O'riethylene thioijhosphor- 
amide (Thio-TEPA) 20 mR. was administeied intravenously on Febiiiary 10, 
19.)3. Triethylene thiophosphoramide ('rhio-'l'KPA) 30 mR. was adminmti’red 
intravenously on Febniary 11, IfKi'i. White blood cells—7-1.'),000. 'I’rielhylene 
thiophosphoramide (Thio-TEPA) 1.7 ior. was administered on February 12, 
19.73. Vision returned, was eonsidereil nonnnl. Erinalysis February 13, 19.73, 
moderately cloudy, ver>' faint trace of iilbiimin, 22.7-2.70 red blood cells per hiRh 
power field. Urinary retention developed; total of 1900 ec removed by two 
catheterizations, 'llic patient rapidly became toxic. Scrum uric aeid lO.d mR. 
Blood urea nitrogen 17 mg; serum uric aeid 9.2 on Februar)' M, 19.73. Pain de¬ 
veloped in the left upper abilomen and loin; urine scanty, but concentrated. X-ray 
of the kidney, ureters and bladder negative forralculi. White blood cells—220,000; 
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Fig. 2. Note gritty mass within several calj’ces. Also note size of ureters. 


urinary output was markedly reduced. Blood urea nitrogen 105 mg., plasma 
CO 2 25.6 tmlumes. On February 18, 1953 ureteral catheterization was attempted 
but was unsuccessful because of massii'e edema of trigone. I\'Iultiple submucous 
hemorrhages were visualized throughout the entire vesical mucosa. Blood urea 
nitrogen 135 mg. White blood cells 155,000; output 36 cc. On February 20, 1953, 
white blood cells 48,600; blood urea nitrogen 140 mg; output 200 cc in 24 hours. 
Attempted ureteral catheterization again unsuccessful. White blood cells 39,600; 
blood urea nitrogen 185 mg.; output 170 cc on February 21, 1953. Coma devel¬ 
oped Februar}^ 22, 1953; death ensued Februarj^ 24, 1953. 

Autopsy report in part stated that, “There is well defined granularity within 
the renal p 3 Tamids which is similar in nature to the uric acid cr 3 '^stals noted in 
the lower urinary tract. The calyceal walls are also gritt 3 ' in texture (fig. 2). The 
ureters externally are dilated to several times their normal size. ... A probe 
passed from the bladder into each ureteral orifice elicits crepitation secondar 3 '^ to 
contact with uric acid concretions. Longitudinal section discloses complete 
ureteral obstruction b 3 ’’ these varying sized calculi many of which are grouped 
in large irregular clusters (fig. 3). Uremia secondary to bilateral ureteral ob¬ 
struction b 3 ’’ uric acid sediment resulting from rapid leukoc 3 Tic destruction in 
trieth 3 dene thiophosphoramide (Thio-TEPA) treated chronic m 3 Tlogenous 
leukemia.” 

This case illustrates the rapid breakdown of nucleoproteins with an over¬ 
whelming formation of uric acid calculi following the administration of possible 
carcinolytic compounds. The patient exhibited a marked elevation of blood uric 
acid and be 3 mnd question had some uretei’al obstruction due to uric acid calculi 
before treatment with triethylene thiophosphoramide (Thio-TEPA) was begun. 
It is hardl 3 ^ conceivable that dilatation of the ureters and cal 3 ’^ces, exhibited at 
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. I’ld. :i, Siiccimoii: lilnilder ami nrptors. Note inns'! of Rritly mnferini and calculi in lower 
dilated urctora. 

tlie time of autopsy, could have occurred tvithiii two weeks. Undouhtedly, eniculi 
had heeii present in the ureters tmt the admiiiistratioii of the chemotherapeutic 
agent liasteued the breakdown of the uueleoproteins with tlie formation of e.x- 
ccviive uric acid with the re.sultant occlu.'ion of the tiriniferous tubules and the 
ureters. 

The ea.‘'C report also illustratc.s the drastic and rapid fall of the leukocyte.s fol¬ 
lowing administration of nitrogen mustard-like compounds, in this instance 
tricthylene thiophosphoramido (Thio-TEPA). Also, it illustrates a known fact 
that patients with leukemia have elevated .scrum uric acid ns a component of the 
disca.se. 


CONCLUSION 

It is a well established and acknowledged fact that the excretion of uric acid 
in the urine is increased in leukemia. 

It is also an established fact that uric acid ealculus formation ma}' be so 
extensive as to produce uremia by the occlusion of the renal tubules and/or the 
ureters oven without treatment. This i.s more apt to occur in the presence of 
acid urine. 
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In some instances the treatment of leukemia liy nitrogen mustard-like com¬ 
pounds may cause increased uric acid excretion beyond urinaiy solubility causing 
complete occlusion of uriniferous tubules and/or the ureters with resulting uremia 
and death. 

High intake of fluids should be maintained throughout therapy. Alkalization 
of the urine should be established and maintained as alkaline urine increases the 
solubility of uric acid. 

It is suggested that an excretory urogram should be made before administra¬ 
tion of the nitrogen mustard-like compounds for treatment of any condition, 
particularlj’- leukemia; that daih’’ serum uric acid determination be done as well 
as daily determination of blood urea nitrogen; and that a constant intake and 
output record be constantly maintained during and after treatment. Any altera¬ 
tion of these tests should be followed by ureteral catheterization and irrigation of 
the pehds with an alkaline solution. It cannot be determined prior to administra¬ 
tion of these compounds whether calculi will develop in a given individual. It is 
onl 3 ’' bj’’ constant surveilance of the patient under treatment that the presence 
of calculi can be suspected or detected. If marked alteration of blood chemistiy 
has occurred it maj' be impossible to prevent the inevitable. 

I am indebted to Dr. Hany Sha^--, Temple University School of Medicine and 
Hospital, for permission to prevent the case histoiy. 

1930 Chestnut St. Philadelphia 8, Pa. 
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FOUEIGX HOD-i" IX 'I'lIM LEFT KII5XEV AXD UIIETEI? 

iir.i.A f'.oxuos 

FoiciRn lioclic'i of ilio upper tiriiinry lnic( are laie. A review of the 32 ea'-c 
reports in lli(‘ literature has heen t;iveii in a iceeiit artiele hy OMiiontl. 

A pood elnssificationof forcipn hotlips of the upper uiiiniry Iraet may he piven 
by the route throuph wiiieh they leaeh tliCH- oipaiis, the most eommou of wliieh 
is the cxtenial injury. 'J'liO'e injuries are mostly iutlieted by bullets or particles 
of explosives. There are aFo report.s of needles peuetialinp into the kidney from 
the ont.side. In thib group .should aKo be listed the 3 e.a.se.s of ndiber tubes, which 
became foreign bodies as the result of .surgieal i>roee(hire. The .second route, in 
order of ficqueney, is the gastro-intestiual canal, from uhieh foreign bodies can 
pcnetnife into the upper urinarj- tract by peifomtiou. Flleven .such ease.s have 
been repotted, needle, bobby pin, tooth pick, paper clip, hair pin, and fish bone 
having beeit fotmd on operation. The location of the i>etforation is most eom- 
moidy the second itorlion of the duodemun, the curvatures of which cannot be 
passed easily by long, stifT object.s; the right kulney is involved in this ca.sc. In a 
smaller immber of cases tin- probable portal of penetration was the colon. In 2 
eases the right colon, in one occ.asion the left Indf of the colon, was considered 
to he responsible. The third, and less common way, is claimed to be ti telrogradc 
migration of the foreign body from the lower urinary Iraet. Small object.s, pushed 
into the uiethra and reaching the bladder following masturbation, playing, or 
nccident.s, have been described in this group. If is a.ssumed that .antiperistal&is 
of the ureter may bring these objoct.s into the higher .segments of the urinaiy 
tract. 

Foreign body of the upper urinary tract is only e.xeeplionally .silent. Infection 
is generally asiociated with this condition, fever, general malaise, and pain being 
the most common presenting symptoms. Urinaly.sis may .show P3’uria and hema¬ 
turia. Elicitation of the respective historical data is of utmost importance in the 
diagnosis. X-raj- cx'amination maj- rcx-eal the opaque foieign bodj' if it is metallic 
m nature, or maj’ .show a concrement, i.c., an incrustation of calcium salt.s 
around the foreign bod.v. A rubber tube, if large enough, may also ea.st a vi.sibIo 
•shadow. In one fifth of the cnse.s reported, a diagnosis of foieign bodj- could bo 
made onlj' bj- surgical exploration. 

Iho pioper treatment is remox’al of the foreign bodj’; subsidence of the infec¬ 
tion cannot bo expected without this proeeduio. If a con.servntive operation is 
not feasible, nophreotomj- should be performed. 

CASi: KKfOItT* 

A 70 j'ear old man had a 2 xvcck’s historj' of fex'er and chills, as xx'oll as pain 
m the left flank. On phj’sical examination a large, indefinite mass was palpable 
Awcjitcd for publication .luly 22, 1054. 

M,,,.V“I’served in tlic S/asz-Gruonniilil Siiiiatoriiim, Builapc.st, IlungarJ', on 
} o, iJii. Operation ^\afi performed In* the late Dr. Henrik Szolos. 
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in the left kidnej^ region; the patient indicated considerable tenderness in that 
area on palpation. INIarked pyuria was present. Excretory urography failed to 
visualize the urinary passage-Ava 3 's on the left. Following this examination left 
ureteral catheterization and retrograde p 3 ’-elography were perfoiTned. After in¬ 
troduction of the ureteral catheter, purulent urine passed. On pyclogi’aphy 17 cc 
of contrast material was instilled without any resistance. P 3 mlograms revealed a 
moderate dilation of the cal 3 ''ces and the kidney pelvis; there was absence of the 
normal papillar 3 ^ impressions of the calyces. In the projection of the lower pole of 
the kidney shadow and distal to it, a round cavity ha-\dng the size of a child’s 
fist was filled b 3 ^ opaque material; it was located just lateral to the ureter. There 
were two projections of the opaque shadow extending from the area of the lower 
cal 3 '^x, Avhich were considered due to back flow of the contrast material into the 



Fig. 1. Extravasation of contrast material into the abscess cavity from upper urinary 
passageways through perforation of fish bone, which was not visualized on the x-ray film. 

tubules. No direct communication of the round cavit 3 ’- with the pehdo-cal 3 ’'ceal 
system or with the ureter could be visualized. The density of the opaque material 
in the cavit 3 ^ was considerabb'^ less than that in the kidney pelvis or in the caly¬ 
ces, suggesting that it became diluted by urme, pus, or both. Our impression was 
that the patient had pyonephrosis on the left side and also an abscess cavit 3 ’-, 
which was communicating with the upper urinaiy passage-wa 3 '^s. 

Surgical exploration disclosed a large inflammatoiy mass which included the 
adjacent ureter and the peritoneum. In preparation of the lower pole of the kid¬ 
ney, an abscess cavity, the size of a medium apple, was opened. The abscess Avas 
located in the adipose capsule and Ai’-as bounded by the ureter and the fibrous 
capsule of the kidney. Nephrectom 3 ’^ v’as performed. Examination of the surgical 
specimen showed that the kidney was largely a pyonephrotic sac. A bean sized 
calculus and a fish bone, measuring 6 cm. in length and approximately 2 mm. in 
thickness, were found in the pyonephrotic cavit 3 ^ The fish bone had penetrated 
the kidney, its end being located in a perforated opening of the ureteral wall. The 
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operation r("-ult('(l in (omplotc recovory. A flioionpli lii'-lory po->topenitivcIy 
failed to cheit any leforoneo to the hwallouiiiK of n fiMi hone. 

roM\ii;vr 

Despite the negative iiisfory, (lie only reaMniahle evpianation i*- that flic 
patient M\allo\\ed a fi-h i)ono wliieli rearhed llie left Imlf of the larpe bowel and 
peiforatcd it.*- wall; the foreign body then entered the adjaeent left meter and 
the lower polo of tlie left kidney. The perforation lesulted m infeetion of the 
kidney oavily and in destnietion of the kidney Mibstanee. Tlirough the peifora- 
tion of the nreter e\travasalion of llie urine took place and stil)‘-e(piently an 
ahH'c.s.s of the adipose capsule developed. This absec-s cavity was vistiah/ed by 
opaipie material c.scaping from the ureter through the perforation. Tlie foreign 
body itself was not rdsualired on the .\-niy film. 

I)IseL>st.|0\' 

Ten .sucli cases of foreign body in the upper urinary tract arc recorded in the 
literature, and aie interpreted ns the result of peifomtion from the nlimenlart' 
canal. Xine of thc-e occurred on the right and only in I case was the foreign 
body on the left side (Fricke). 'I'his was the ease of a year old man, who was 
admitted with left flank pain of S days’ duration. Frologie examination revealed 
complete obstruction of the left upper iin'ter and a tentative diagnosis of an 
ohstnicting ureteral stone was made. On surgery, a i-mall perforation of the left 
ureter and on the adjacent peritoneum was discovered. FXtensive adhesions 
involved the ureter and the|)ciitoneiim and between tliesea small abscess cavit.v 
was found. A fish bone, having the dimensions of ~> cm. in length and 1 mm. in 
thickness, was discovered in the absces.s; tlicend of the fish bone was still m the 
ureter. Around the ))orforating fish bone the mucous membrane of the ureter 
was infiltrated to .such a dcgieo that the ureteral lumen became completely ob- 
stnicted. X’o .stone was found. The patient had a histor.v of swallowing a fish 
hone 8 day.s prior to admission. This fish bone apparently passed the duodenum 
and after airiving to the region of the splenic fiewirc, had perforated the wall of 
the colon. To this report of the literature aiiothei case of foreign body in the left 
kidney may bo added, in which the possibility of .similar route of penetration was 
raised (Blaine). The foreign body was a broken .sowing needle .suirounded by a 
concrement; botli needle and the concrement were visualised on the x-ra\' films. 
It w.as thonglit that the needle, after eiitciing the urethra, leached the kidney 
pelvis by letrogiade migration. discussant .suggested the intestinal tract as the 
portal of entrance; evidence of peiforation had, however, not been found. 

Our case is consideiod the .second (possibly' the thiid), in whicli a foreign 

lody in the left upper uiinary' tract was found and in which the aiea of penetra¬ 
tion was considered to be the intestinal tract. The pathological findings aic 
similai to Ihoso published in Fricke’s case Even the inflicting foieign Iiodj' was 
a fish lione in both cases. In oin patient, however, thcabsccsscavity visualized by 
opaque mateiial indicated a peifoiafcion of the upper uiinary tract. Though the 
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correct diagnosis could be better approached, no suggestion of foreign body was 
raised prior to surger 3 ^ 

SUMMARY 

A case of fish bone in the left kidney and ureter, supposedly penetrating from 
the colon, has been presented. On x-ray examination, an extravasation of the 
opaque material around the lumbar ureter was %usualized. The fish bone did not 
cast a xusible shadow on the x-ray fiilm. The respective literature is discussed. 

1720 Connecticut Ave. N. W., Washington 6, D. C. 
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LOWER URINARY TRACT IMIMANJS OR .MEr\MA^{> HR 
CLE\R CELL CAHCINOAIA OU TJIE KIDNEY 


JOHN i; III^LI.N, MJMAAM A MIIAII! tM. MIM.MM I) f.U’fJ! 
t roitt the Ocparttncfit of l^rotngi/^ \lhnnt/Jfoipihit arirf \lbontj\ft hrntf ’It- >■, 5 

Tiuiw-cs of tlfiir eel! rjireiiiomu of llie ki<!npy, willi miplniil'-or o " *■' 
tlicurclci and 1)1 iddcr, h i\e prompter! tlie di'eii'-'ioti of till*-'•iihpi i ‘f < ; 
ing of the case-! and the micrc-'Uoh tliat, poNj-d)!.!, oiir ‘■iirpird i)r)> Hi/»i 
handling of pareiichirnnl tumors may need n'M'-nm ni tirl'dti <a«. 

The eoncidcmtion of the imphintntioii of tumor lells in the nrt n r, t' ' 1 
ami the urethra in prpdinr) tumors of the renal pel\ i-haa long Ik, ». f <■ t 
tal principle m urological surgery. 

McDonald and l’ncstlc,\' in reviewiiig7.’> uihs of tumor of the t< ' 
operated on at the Majo Clime, found .'>2 of the pipillan tjpi/L' {,.■, 
tlicac maoRcd the torreaponding ureter and 32 per Kill the hUdd ^ T 
fcrroal to Strikers’ senes of 175 t.ases of p ipillomnlons neoplem* <-r •> 
pchis, with 47 per tent imohing the ureter and hladder and C'i!i”» 
suggested that 50 per rent of c.ises of papillart tumor of ih' tr’ i 
ureteral or bladder implants 

In the abseiuc of such definite ctidenec of a feiideiicj for In, (r •• j- 
meat m tumors of the renal parenchjma, it has neaerbian Ihoijgj i v 
appb this prnuiple to tumor, of this tape Ifonerer, Dcming’diil • < ,, 
that complete uretereitomy be tarried out m all lasts of ruiil i 
papillomatous tharat teiistits, wbethei eoitital or ptU it 


TIIIOIIIIS \D\ SSCLD toil MlaSSTSSIS TO llll IOW1 !( Ill\i, 
siMir.tii TUMons i\ Tin kiom.^ 


hnplanta to Ihc surface of the iirclrr anil hlaililcr Mi Don i|ij‘ 
demonstrated cells of papillary and pnrcnehvmnl tumors m |[j ,‘ 
gosted their diagnostic \ able Green* and lloicnniiinn and Jy, ' , 
planted liable tumor tells from one species to luiolher and n ,j I 
to behci e that these cells could be implautctl m the a nnt n j j 
eontmuous, similar, mucous membrane 
Willis,’ who IS ciiiotcd 1)3' most authors in discussion, ,jf [j,, 
giios strong support to this theorj' of imjilanlation, in his rit,,’ 
ported by Boger’m 1928 lie states. “At autopsc on a rno, ' 


Koad ,t annu il meeting, American Urological Aosocintioii . 
1954 ' 


* McDonald, J K and Pncsticj, J T , J Urol , 61« 215, loii 

* Caulk, J 11 Tr Am A Gcnito Urm Sure , 30, 50, 02 

’ Dcnnng, C L J Urol , 69* 3, 3953 ’ •' 

* McDonald, J 31 Urol Seminar, American Urologipni a__^ 

* Green, H S , J E\p Med , 73. 475, 3941 - 

‘ Hovenaman, M S and Dcming, C 1» Surg Gjnee andm 
^Wilhs, li A Spread of Tumors in the Human Body -- 

®Boger, A Bcitr z path Anat uz allg , 80. frjQ, * 
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previously been removed for carcinoma, the left ureter, as it entered the true 
pelvis, was found embedded in a mass of growth and its wails were invaded. The 
small hj’-dronephrotic left kidney exhibited tumor masses occupying the calyces 
and extending out into the renal parenchyma. The part of the ureter intervening 
betAveen the point of invasion and the kidney was free of growth and this Avas 
confiraied microscopically. There Avere no metastases in any other viscera. His¬ 
tological study of the original rectal growth, of the invaded ureter and of the 
tumors of the kidnej^ disclosed adenocarcinoma of similar character in all situ- 
atioirs. 

“Boger excluded haemic metastases as the origin of the renal deposits on the 
grounds that there AA^ere no other visceral metastases; that the opposite kidney 
Avas not affected and that none of the tumors in the affected kidne}’’ were cortical 
in situation. He also excluded retrograde, brmphatic or A’^enous spread up the 
ureter to the kidne3’' because there AA-as no microscopic CAudence of this. 

“Boger concluded that his case AA'^as one of ascending urinogenous metastases 
facilitated hy the ureteral obstruction and urinary stasis. His thorough and suc¬ 
cinct account leaA'^es little room for doubt of the correctness of his interpre¬ 
tation. 

“This case is of special significance regarding the Avhole question of urinogenous 
metastases. If an extrinsic tumor, such as a rectal adenocarcinoma, is capable of 
invading the urinary passages and yielding implants in these passages, the same 
capacity in a much higher degree must be acceded to the tumors indigenous in the 
urinary passages themselves.” 

Extension by lymphatics of the ureter. Parker,® Avho has done a large amount of 
work upon the lymphatics, states that “Over one hundred separate injections of 
various portions of the Avail of the ureters indicate that no complete netAVork of 
lymphatic channels ma}'- be demonstrated throughout the Avail of the ureter by 
means of Gerota’s injection mass” and “the lymphatic capillaries in the Avails of 
the ureters give rise to lymph collectors AA^hich pass diagonally outAvard through 
the musculature of the ureter.” 

The conception that bacteria in ascending infections are more easily trans¬ 
ported through the Ij’-mphatics than the lumen of the ureter is apparently based 
upon the conclusions of Bauereisen.*® Parker does not believe that his experimen¬ 
tal Avork substantiated such conclusion but rather confirmed the diagonal course 
of the lymphatics through the Avail of the ureter. 

Kimbel and Ferris,*^ referred to by McDonald and Priestley, believed that the 
later iiiAmlvement of the outer coats of the ureters suggested that these tumors 
did not spread bj" the lymphatics. 

Willis notes that papillarj'^ tumors rarelj'^ invade the lymphatics and if so, there 
should be Avidespread lymphatic extension in the adjacent structures AA’-hich are 
not seen in the implants. 

Manifestation of disease of the mucosa of the entire urinary tract. EAving,^® John- 

8 Parker, A. E.: J. Urol. 43: 811, 1940. 

lo Bauereisen, A.: Quoted bj' Parker. 

'' Kimball, F. N. and Ferris, H. W., J. Urol., 31: 257-304, 1934. 

12 Ewing, J.: Neoplastic Diseases,3rcied. Philadelphia: W. B. Saunders Co., 1928, p. 127. 



MI'l S ntOM IlIWI, f \liri\OM\ 


■11 


'Jon,” Caulk and ollicis bpIioMul lliat flierp wa*- I'Mdduo lluit tlip'-p uiefeial and 
bladder tumoi-- wore a patt of a diM-iM- piotc's iinohiiip this tiaiisitioiial tell 
t\po of inueou'- niombtano The atnlino djo lumois of Ibc bladdei and the rmd- 
tiplo pi|)illomatous minor'- would lend (ledeiuo to the pn-.‘-ibilit.\ of some '■luli 
faitor Colb\'* slate--tint tins tinoi\ is stieiiRlla ued bj the fad that m 1 2 per 
cent of (ases of (aiduoma of the lenal pehis, the peKis of the other kidnc\ is 
iinoKtd 

'1 he de\elopment of p'lpillarv tumois- in the bladder, loti;; after rtmoxal of the 
kidney, the ureter and adjacent bladder, would sunuesl some foi us similar to that 
in the kidiicv or ureter abo\ e 

M'llhs, previously refeiicd to, had (crlam nbjeitions to this view lie behoved 
tint pro exist iiij: iidlammatory iiioii ss, piobablv leipiired foi suth dev elopnidit, 
IS rarelv present and if tin se piovv lbs wen' iiideiieiideiit fonnatioiis, they should be 
foundbilater.allv more frequenllvand not apix.ii toon in mevcrv c.isein the ure¬ 
ter of the involved kidney lie abo dismisses the tonieption of the secretion of 
some substame exeiliiiK neophisfie Rrovvtii in the liad below ns hemp: fant istie 

Ilf/os/n'es/roiii / ulnni liimors Tlnse li.ive been found in all organs and lotild 
he the basis for the seioiidniy lesions m the ureter and bladder The bladder ns a 
'ite of metastasos has bca'ii reported and we have had a i.ise of inehinotK saieoma 
involviiiK the bladdei from a prininrv lismii in the axilla Willis, in Ins textbook 
discussion of bloml borne motastases to the bladdei, meiilions several cases of 
bladder involvement from distant melanotic lesions and ns in our c.ise, the bladder 
lesions were siiperfieial, in the riuic ous menibiane and rniclv niv ach'd the mu'eular 
coat 111 this repaid, he eoiisidcrccl the case of renal pnieiiclivmal tumor with 
similar metastasos in the bl iciclei as reporti d by Siiriiki,'* m lilQO, ns a possible 
retrograde venous embolism follow nip the occlusion of the leiiiil vein 

Garrett and jMcrtr" refer to tlieir report of motastases to the bladder in a case 
of II ilms tumor of the kidney and Melicow'' mentions laittes’ case with a similar 
metastasis In the former in«e, the occinrente of the bladder lesion about the 
urotcnal orifiee of the involved side and latoi evideiiee of lower cpiadrant mass 
would suggest the possibility of implniil lather than blood boine metastases m 
this ease 


J’resman and Ehrlich” in a review of metastatie tumors of the nietei found 
37 eases reportc'd, mostlv fiom the stomach and piostate, eight of c-ncli, and none 
fiom the kidiiov' MeCioa and Penle” in anotliei levievv in I Oil, adding foui cases 
to the scries, two of their own, believe that sneli metnstases oceui more frequently 
than suspected and suggested examination of the meters m all eases of tumors 
with motastases They found no ureteral metastasos fiom the kidney Klinger'’ 
reviewed 5000 autopsies at the Henry Fold Hospital to the jeai lOdS, and 
selected for study cases of uiinaiy tract involvement by metastatic malignant 


IJJohiisoii, r I> Xortliwcst Med , 38:2SG-2I0. WSO 

IS o’I ’ n Fssenticil Urolopv', 2nd ed , Baltimore IVIlliiims and IVilI-ins Co, 195*1 
buicuki, S Bcrl Uin Woch , 46: 294, I'KK) 

17 tt A and Mertz, II 0 J Urol , 70 : 094-709, 1954 

aielicovv, M M I'orsonnl comnmnications, 1953, 1954. 

1 . ir?,'"'”''P A and Khrlich, L 1 Urol , 69:312-325, 1948 
ivict.rea, L L and Peido A U Uro! and Cutan Ilcv , 65: 1-11, 1951 
IxIcnRcr, M E I Urol , 66- 114, 1951 
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growths. Compression or direct involvement were not considered. Lj^mphomas 
pro^dded the greatest number of primary lesions and bilateral renal involvement 
was frequently found. 

The rarity of reported cases of metastatic involvement of the ureter and blad¬ 
der from tumors of the kidnej’’ would also seem to make implantation the more 
probable route. However, Melicow in his personal communication, after review¬ 
ing the pathological slides in our two cases, agrees with the diagnosis, but from his 
study believes that we are dealing with vascular metastases rather than implants. 
His records in the Department of Urologj'’ of Columbia Universit}^ contain no 
similar cases. 

A review of the literature upon this subject indicates that conclusive evidence 
of the manner in which the lower tract is invoh’^ed is lacking. It would appear 
probable, however, that metastases by implantation does frequentlj'^ occur in the 
urinary tract in papillaiy lesions and possiblj’- with other types of renal tumors. 

In the more recent urological literature, James P. Macalpine"’ must be given 
credit for bringing our attention to the fact that implants from clear cell carci¬ 
noma do occur. In reporting his case, Macalpine revie^ved the literature and gave 
quotations from the monographs of seAmral authors. Most of these discussions 
appear to have referred to direct extension of tumor even to the bladder. Macal¬ 
pine believed that these references, for the most part, were vague, without patho¬ 
logical reports and he thought probably concerned papillary pelvic tumors. 

Suzuki,in 1909, found a bladder implant from a tumor of the renal paren¬ 
chyma and Szymonowicz," in 1932, reported involvement of the bladder and 
urethra following a so-called hypernephroid tumor. Hovenanian,-^ in 1950, re¬ 
ported a case of ureteral implantation of clear cell carcinoma of the kidne}'' and 
referred to Macalpine’s series. Mertz, Howell and Hendricks,^^ in 1941, added 
another to the thirteen reported cases. 

Hugh Young,25 in Young’s Practice of Urology, mentions, without case report, 
the possibility of the extension of parenclunyal tumors to the bladder without 
involvement of the ureteral wall. In referring to the difficulty in the classification 
of such malignant kidney tumors, Young called attention to the presence, in some 
cases, of papillary formations and their tendenc}'- to invade, simulating papillary 
pelvic tumors. Stoerk, mentioned by Young, suggested the following sequence of 
events in the formation of so-called hypernephroma: contracted kidne 3 ’', cj'-st 
formation, papillary cj'^stadenoma and hj^pernephroma. With papillary forma¬ 
tions in parenchymal tumors implantation can be more easily explained. It Avould 
seem, however, that if this were the usual occurrence, in the formation of these 
tumors, we should frequently see the various stages, rather than the end result. 

With the evidence that we have lower tract involvement, no matter how ac¬ 
complished, measures to prevent such involvement at surgery, as well as a con- 

Macalpine, J. B.: Brit. J. Surg., 36: 113, 1948. 

22 SzjTOonowicz, J. R.: Polski Przegl. Chir., 11: 174, 1932. 

22 Hovenanian, M. S,; J. Urol., 64: 188, 1950. 

2J Howell. R. D., Hendricks, J. W. and Mertz, H. 0.; J. Urol., 46: 1103, 1941. 

22 Young, H. H. and Davis, D. M., Young’s Practice of TJrologJ^ Baltimore: W. B. Saun¬ 
ders Co., p. 506, 1926. 
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sideriilioii of tlicir |)ossil)lc prosoncc in honinlnriii would iippc.nr juslifiod. Il would 
not .'oeni iipcc^'iary, with the fow roimrfod caf-p.-J, to perforin uretoroetoiny in nil 
pnrpiicliymal tnmoi's except for those of papillomatous nature, as .su(:(;e.sted hy 
Dcmiiifr. However, early and low ligation of Hie ureter, as well as the renal ])ediele, 
may prevent innmial expression of tumor cells into the meter and hladder din ing 
mohilizatioii of the kidney. Hematuria after ncphreetoiny without ureterectomy 
for papillarj- tumor of the renal iiclvisdniw-sallentinii immediately to the hladder 
ami ureter. Piieli postoperative hleeding in parenehyinal tumors also .should bring 
to our mind the pos.sihilitj- of im])laiit.s nr metnstases to the hladder, ureteral 
•stump or urethra. 

CAst: imcoitTS 

Cnfc I. P. .\., a hntehcr aged (ifi, wa.s- admitted September 20, 1952 (.Vlhaiiy 
Hospital No. 539.57). He complained of blood in the urine of 2 d.ay.s’ duration. 
General examination rva.s negative. I'rinalysi.s revealeil red blood cells. X-ray 
study of the urinary graci wa.s iiegativi'. Ivxcretory urography showed a filling 
defect in the middle and lower calyces of the left kidney; the right kidiic.v wa.s 
normal. An .x-ray of the chest wa.s negative. Cystoseo))io examination revealed 
normal hladder iniico.'a. Urine reeovei-ed from the bladder wins clear but micro¬ 
scopic .study di.sclasi'd red blood cells. Urine from both kidneys was clear. Left 
retrograde jiyelography disclo.«ed a filling defect. Impre.ssioii: I’arenchymal renal 
tumor, left. A left neplnx'ctom.v was performed after rib resi'ction. Xo local or 
venous involveinciit was noted. 'J'he ureter was ligated in it.s mid portion. Con¬ 
valescence was uneventful except for bladder .symptoms and blood in the urine, 
thought to bp prostatic in origin. 

Pathological report: The .spccinien was a left kidney that weighed 2S0 gin. Ir¬ 
regular enlargement wa.s present in the lower jrole. On section, an irregular mass 
was found, 7 cm. in diameter, moderately linn, yellow orange in color with pro¬ 
jections of firm, white and tran.sluccnt material focally hemorrhagic but not 
nccrotie. Tumor had completely replaced lower half of the kidney. The remaining 
kidno}- ti.ssue appeared normal. 'J’he pelvis was smooth, glistening and normal. 
I ho renal cap.sulc and ureter were iionnid. 'I’he diagnosis after microscopic exami¬ 
nation was elear cell carcinoma of the kidnc 3 ' (fig. 1). 

The patient slowlj’ regained strength. Blood in the urine occurred at times. 
C\’sto.scopv showed a suspicious flat, lesion to the left, of the midlino in the dome of 
the bladder; it did not appear lobe the u.sunl bladder tumor. Cj'stoscopj’ repeated 
under spinal anesthesia sliowcd a lesion in the dome of bladder that was remo\'ed 
by a rc.sectoscope. The biop.sj’was reported as clear cell carcinoma of the bladder 
(fig. 2). The patient had no further bleeding, and the urine became clear. Left 
ureterogram (stump of ureter) showed no evidence of tumor. Cystoscopj' 3 
months later revealed a normal bladder. 

Case 2. P. K. B., a man aged 70 (Albanj’ Hospital Xo. B-49205) gave a historj' 
0 hematuria. Transurethral prostatic raseetion had been performed elsewhere 2 
Jears ago for relief of obstructive symptoms. Dj'suria, thought to be due to urc- 

iral stricture, eontinued and was fcmporarilj' relieved by passage of urethral 
sounds. 
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Fig. 1. Case 1. Clear cell carcinoma of kidnej’- 



Fig. 2. Case 2. Clear cell carcinoma of bladder 


In February 1953, he came under our obserAmtion AAuth obstructiA’’e symptoms. 
Cj'^stoscop}’" reA^ealed considerable prostatic tissue remaining at the A^esical neck. 
A routine x-ra}’^ AA'as negath'e but no excretory urograms AA'ere made. X-ray of the 
chest AA’as negath^e. 

Transurethral remoA'al of 52 gm. tissue, that shcAA-^ed adenocarcinoma, relieved 
his symptoms until July 1953, A\"hen he presented hematuria. Although recurrent 
carcinoma at the area of transurethral resection v’as suspected, cystoscopic ex¬ 
amination rcAmaled blood jetting from the right ureteral orifice. Ureterogram AA’as 
suggesthm of tumor in loAver portion. Nephro-ureterectomy AA^as perfoi’med on 
Juty 17, 1953. The immediate conAmlescence AA^as excellent, but 9 months later 
the patient AA’as losing Aveight, a mass AA^as palpable through the rectum and the 
prognosis AA'as poor. 
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Patliological roporl: Tlic^|K'<■imoIl wjinii kidiipy with uioteriincl lympli nodes 
and fibro-adiposp li-siip. Two discreto and Fiiniliir musses mcnsuiod 1 ml. in the 
grpiitcst dimc’iision; they were yellowish in color nnd fairly friable. Esaminalion 
re\ealcd a .small clear cell eareinoma of the kidney with implants to pelvis, the 
lower ureter and involvement of aortic lymph nodes. A small papillary ey.stado- 
noma was found on the evternal .surface of the kidney. .Several pinpoint, yellow¬ 
ish dots nnd ey.sts, the largest I ml. in diameter, were noted on the kidney surface. 

On the side wall of a pyramid one .saw the .same si/e and type of lesion, moio 
brownish in color. The cortices and pelves wcie gicatly dilated. I'reter: 17 cm. 
from the iwlvis extending for about S cm., yellow, foeally hemorrhagic giowlhs. 



Fio. 4. C.iso 2. CIc.ir cell c.ircinoma of ureter 
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largest 1.8 cm. to 0.5 cm., were seen growing from the wall of the ureter. The 
remainder of the ureter was normal. The lymph nodes, the largest 2.5 by 1.3 by 
1.3 cm., were yellow gray, almost caseous but moderately firm to touch, and 
locally hemorrhagic. The perirenal tissue revealed no nodes. Diagnosis: Small 
clear cell carcinoma of kidnej’’ with metastases or implants to pelvis, lower ureter 
and lymph nodes; papillary cj’^stadenoma of kidney (figs. 3 and 4). 

SUMMARY 

Two cases of involvement of the lower urinaiy tract from clear cell tumors 
of the renal parenchyma are reported. 

The literature is reviewed and considered theories of such involvement dis¬ 
cussed. 

Possibibty of these lesions should be considered in the pre- and postoperative 
studies of cases of parench 3 'mal tumors. 

Early ligation of the ureter, as well as the renal pedicle in all cortical tu¬ 
mors, with possible ureterectomj’’ ,in certain types, may be indicated. 

75 IFilleti Street, Albany, Nexo York 
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OBSERVATIONS OX HEALING OF I'RETEUAL MUSCLE: 

RELATIONSHIP TO INTUBATED URETEROTOMY 

JACK i.M'inis ANr> i;i-noN' L. CArn;uY‘ 

From the Deparlincnls of Surgrrij, U’o[;nr Cuiiiifv Gincral Ilo^pilnl, UioHr, Jfir/i. and 
rnitrrxtlit of Michtgon^ Ann Arbor, Mich. 

In 19,"jO flic senior author porfonned the Davis type of urctorotomy' upon a 
patient with a riphi liydroncphrosis due to .stricture of tlic iireti'r just hclow the 
ureteropclvic junction. Eventually removal of the ripht kidney was necessary. 
At time of nephrectomy the tireter, at the .site of previous incision, was com¬ 
pletely .stenosed. In view of the total failure of the initial procedure, it was 
decided to re-investipate the prohlem of repeneralion of ureteral muscle and 
attempt to determine factors involved in failure of the operation. 


i-Airr I 


Mclltods am! material's. A total of 20 dops (male and female) was used in the 
first portion of the .study. The animals were ancsthetired with intravenous and 
intraperitone.al .sodium pentoharhital. After adequate anesthesia had been ob¬ 
tained, the flank area was prepared aseptieally and draped. Either the ripht or 
loft kidney and correspondinp upper one-third of the ureter were then c\poscd 
and a nephrectomy performed. A sepment of ureter, mcasurinp 20 mm. in lenpth 
and 4 mm. in width, was then evciscd; the proximal end of the resected sepment 
was 2 cm. from the proximal end of the ureter. 'J'he portions of the urctei above 
and below the resected area were in continuity with each other thiouph the re¬ 
maining .segment of ureter whose width was usually about one-thiid of the 
original circumference of the ureter (fig. 1, .d). The ureter was intubated then 
with a hollow No. IS gauge polythene tube fora distance of S cm. The polythene 
tube was kept in position in the ureter by .suturing the proximal end of the ureter 
to the proximal end of the tube and the distal end of the tube to the adjacent 
ureter. The proximal and distal limit.s of the ic.'ccted portion of the ureter wore 
marked, for future identification, with fine black cotton .sutuies taken through 
the .soiosa and muhcularis (fig. 1, If). 

In 10 dogs the intubated ureter was replaced in its oiiginal letroperitoncal 
position without any fuither procedmes, but in the remaining 10 animals, the 
intubated uretens wcic wiapped fii»t in rctioperitoncal fat and then leplaccd. 
A Penrose drain was left inlying in tbc ictropcritoneal .space and the wound 
closed. Usually thcdiain was removed four to five dny.s postoperativcly. Autop¬ 
sies were performed upon the animals at desired postoperative intoivals. Some 
.animals were saciificed at 2 weeks, 3 weeks, 4 weeks, 5 weeks, G weeks, and 14 
weeks, postoperativcly. At necropsy the uietci and peii-ureteral tissue were 


* Present address 4705 Montrose Boulevard, Houston, Texas 

_Itcad ,vt annual meeting, American Urological Association, Now York, N. Y , May 31, 
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Fig. 1. A, partially resected ureter. B, intubation of partiall 5 '^ resected ureter. Note 
sutures fixing tube to ureter and sutures marking longitudinal limits of resection. 



Fig. 2. Sections of intubated resected ureters stained with Gomori trichrome and phos- 
photungstic acid hematoxylin. A, ureter intubated 2 weeks. B, ureter intubated 4 weeks. 
C, ureter intubated 6 weeks. 

examined grossly and then the intubated ureter was removed and placed im¬ 
mediately in Zenker’s fixing solution. Paraffin sections obtained from the resected 
portion of ureter were stained with hematoxylin-eosin, Gomori trichrome and 
phosphotungstic acid hematoxylin. The latter two methods differentiate clearly 
between muscle and connective tissue. 

Results. Microscopic examination of the ureters revealed complete regeneration 
of the mucosa by the end of the third week. The defects in the ureters were not 
bridged by smooth muscle until the sixth postoperative week. Most of the ureters 
intubated for six weeks or more demonstrated a small amount of residual fibrous 
tissue in the muscle and serosal layers. Figure 2 depicts the microscopic appear¬ 
ance of the resected intubated ureters; figure 2, A is the ureter intubated for 2 
weeks; figure 2, B i weeks; and figure 2, C 6 weeks after partial resection. Observe 
the small amount of muscularis in the 2-week section as compared with the 6-week 
section. 

It was noted during postmortem gi’oss examination that the intubated ureters 


iiol coirral nilh fal \\ch' nnKiilati'd mid riRidly fi\cd to the underlying p'-ons 
niu'cle by deii'-e fibioiis mlliesion'’. In fael, a large amount of fibtous li‘-'•no usually 
surrounded the ureter, making it quite diflieult to di'-.-ect. Tlie'-e findings were 
not present when the intubated ureters had been cneloscd in fal. 

r\uT II 

Mclhoil'< and malennit. Si\ dogs nere used in this .section of the study. After 
adequate anesthesia and preparation a kidney and its eoriesiionding upper one- 
third of the ureter were exposed. A segment of ureter 20 by ■! mm. vas resected 
in the manner deseribcd in Part 1, nephrectomy nas not peifonned. 

Urmarx' drainage of the kidney and intubation of the ureter xsere aceompfisheil 
nith the use of one hollow Xo. IS gauge polythene tube. The tube was made 
long enough to extend from 7 cm. below the distal end of the resected poition of 
the meter up through the ureter, pelvis and iiaieiiehyma of the kidney to 1 cm. 
bojond the skin. Alultiple perforations were made in that poition of the tube 
which xvould be lying in the pelvis of the kidney for urinary diversion (fig. 3). 
The eomhination nephrostomy-intubation poixthene tubing was then placed in 
position in the ureter and kidney, and the ureter enclosed in fat .V Penro'C drain 
wa.s placed m the letroperitoneal space and the wound closed. 

After G weeks of intubation the polythene tubing was removed. The dogs were 
autopsied at intenals ranging from 0 weeks to 3 months after diseontinuation 
of intubation. 'I’lic ureters weie tested for p.iteney and ureteral tissue obtained 
tor microscopic e.xamiiiation. 

Ill one dog the splinting tube was removed 2 weeks postoperative by the 
animal. The dog was “posted” 0 weeks later. 



Pio 3 Partial!} resected ureter intub.ated xxrtli polythene tubing 
splint and nephrostomy. 


which functions as 
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Fig. 4. j 4, gross appearance of intubated, partially resected ureter 3 months after poly¬ 
thene tubing was removed. Segment of ureter demarcated by arrows was portion originalh' 
resected. B, section from segment of ureter. 

Results. The ureters were entirely patent and the resected portion almost com¬ 
pletely bridged by muscle in the animals that had been intubated for 6 weeks. 
Figure 4, A illustrates the kidneys, ureters and bladder of one of the experimental 
animals; the segment of ureter demarcated by the arrows was the portion origin¬ 
ally partially resected. The microscopic section of the operated segment of the 
ureter is depicted in figure 4, B. Observe the extent of the muscular layer! All of 
the kidneys on the operated side demonstrated vaiying degrees of p3'-elonephritis 
but no hydronephrosis ivith the exception of the animal whose tube was removed 
in 2 weeks. At autopsj" this dog’s ureter was completely stenosed at the site 
of resection and a tremendous hydro-ureter and hydronephrosis were present 
above the area of stricture. 


PART III 

Methods and materials. Onlj^ two animals were used in this portion of the study. 
After exposing a kidney and the corresponding upper one-half of the ureter in 
the usual manner, a piece of cellophane was wrapped around the ureter for a 
distance of 20 mm. The flank wound was closed and the dog allowed to convalesce 
for 6 weeks. At that time the dog was reoperated and observation disclosed (in 
both dogs) stricture of the ureter at the site of cellophane wrapping with hydro¬ 
ureter and hj'-dronephrosis above the stricture. The cellophane was removed 
from around the ureter and the strictured portion incised in a longitudinal 
manner. A No. 18 gauge polythene tube Avas then placed in position through the 
kidney and ureter for purposes of intubation and urinary diversion as described 
in Part II; the ureter Avas enclosed in retroperitoneal fat. The polythene tube 
AA’^as removed 6 Aveeks after operation. The dogs were followed for a period of 
tAVO more months and then sacrificed. Gross and microscopic examination of the 
ureter and kidney Avere carried out. 


UUI7U.KA1< .ML."! 1.1, Ill.Al.lM' 



I'Ki.r). .1, iiros*! ninicnniiico of ci'IIoplmno-itricttired ureter ofter ineisioii nod iottiliation. 
fit section from ineised segment. 

limilln. Orom oxtimimitioii nt tlcerop^y di^eloH-d notmtil ealibi'f of the tirctcr 
throuBliout, in lioUt (lops'. Tlie hydro-uretor nnd liydronc'phrosislmd disapppnred 
(lip. 5, rl). Mieros'copic pxiimiitntioii of the incised portion of the nretenil striettiro 
(li«('loscd completo ciicirclentcitl ^s•itll mtis(-le (ftp. .I, fi). 

DISCUSSION 

Berry, in nti article writtoti itt 1920,* stated that “tlie prc'cnt conceptioti of 
the healinp atid repeiteration of smooth nnisele is somewhat, vapni' and leaves 
much to be desired”; this .statemetit still holds tnie nt the presetil time. Little 
research has been conducted in the field of smooth muscle regeneration during 
the last tliirly years. 

The evidence obtaitiod in our .study suppests strongly that ureteral .smooth 
muscle regenerates and to a marked degree. It .should be emphasized, however, 
that the evidence is controvertible. It is possible for the uicteral defect to bo 
bridged in two ways: 1) by regoneintiou of smooth muscle or 2) by stretching nnd 
hypertrophy of the smooth muscle in the narrow bridge of ureter remaining after 
excision. That the second proposal is not an impossible feat can be comprehended 
readily if one thinks of the tremendous dilatation noi-mal uretens undergo in 
certain disease states. A dermite answer will bo bad when histochemists Imvo 
developed a method for distinguishing between old and regenerated smooth 
muscle. 

Whatever the process by which the ureter heals, there can bo no controvei-sy 
regarding the reformation of a patent lumen with the use of the Davis intubation 

* Berry, F. II The regonoration of Bmootli muscle colls. J. Med. Itcsearch, 41: 3G5-372, 
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technique—provided certain precautions are taken. The experimental findings 
indicate that peri-ureteral fibrosis is the most important factor in the failure of 
the Da^ds procedure. Tliis complication can be avoided partially by enclosing 
the incised portion of the ureter in retroperitoneal fat and by preventing pro¬ 
longed leakage of urine into the operative area. If the narroving of the ureter 
is due primarily to peri-ureteral fibrosis, it will be necessary to dissect the ureter 
free from the fibrous tissue before intubation and enclosure in fat are performed, 
hlerely incising the ureter and intubating it vlll result in failure; this circiun- 
stance was responsible for the poor result in the case which stimulated the 
pi'esent stud 3 n 

If large defects in the ureter are to be bridged, it is imperative that the splint¬ 
ing tube remain in place for at least 6 weeks. The e.xperimental data indicate 
that 6 weeks are required for complete enclosure of the ureter bj’’ muscle although 
onlj’’ 3 weeks are necessaiy for regeneration of the mucosal laj^er. It is probable 
that the shorter periods of intubation wiU suffice for smaller ureteral defects. 

In accordance with DaA'is’ concepts, it is believed that the splinting tube 
should be of as large a caliber as can be accommodated b}’’ the normal portion of 
the ureter. 


COXCEUSIOXS 

It is probable that ureteral smooth muscle is capable of significant regenera¬ 
tion. 

Recurrence of ureteral narrowing after intubated ureterotomj’- is due primaril}’- 
to peri-ureteral fibrosis. This can be obviated bj' enclosing the intubated ureter 
in fat and bj^ avoiding leakage of urine into the operative site. 

The authors are highly indebted to Alice Hatt Lapides for the illustrations 
in this paper. 
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UUETEHAL UEOEXEUATiOX IX nOOS; AX EXPEROIEXTAL STUDY 
EEAUIXO OX THE ITWIS IXTUHATED UR]!ri’EHOTOMV 

SAUL IlOYAllSKY \m» OSC’AIl DUQl’R 

From the Frology Dntsiun of th Dcpnrtincnf of Surgenf mol the Drpnrtincnt of Pdtholoijy, 
Dnlc rmicr/dtu School of *Vrr/irinf, nml the ('roioijt/ Scrlion of the Surgical Scrticc, 
Veterans Aihmm/ffrntton lio^ptlol, Durham, A C 

Tlie intubatcii uiclciotomy lias hecome a siandard piocediiroin thoamiamoii- 
tarmm of the iirolopist .since it was lirst descnhed hy Da\ id M. Davis' - in 1913. 
It solves the peiploMup pioblem of bitd('iug a ti-sue nap in the meter, and hence 
derives its ehief value. 

The remarkable propelty of the meter to elose its own defeet, like less highly 
speeiah/ed tissues, is of great niteiest to the uiologisl. The present study has 
for its purpose a closer histologic e\ammation of the tissue which biidgcs the 
ureteral defect, paiticiilarly with n'feteiiee to the fate of the mnscnlaris, in the 
hope of leaching a better midei.standiiig of the process biologically and clinically. 


TI.CHVIOll. 


■Stock mongrel dogs of both tc\es were aiiestheti/cd with intravenous nembutal 
and operated on under aseptic surgical tcehnitiue. Intnivenous fluids and antibi¬ 
otics were used when indicated by the animal’s condition to ensure its survital. 
The procedure was performed thiough a Hank incision in the first group of 7 
dogs, through a transperitoncnl appioaeh with no cfTort made at icpciitoneali/a- 
tioii in the second group of 4 dogs A nephrectomy was done in the first giotip of 
animals and not in the second. 

In this proceduie, thouietei wasficed fiom its bed and incised longitudinally. 
A polyethylene catheter, sire 4 to 7F, was passed into the ureter aiul anchored 
several centimeters away from the e.Niicrimeiitnl field by a silk suture thiough the 
ureter and catheter. A “window” was c\cised from the ureteral wall over the 
catheter for lengths of 0..j cm. up to 2.0 cm. From 30 per cent to (iO pel cent of 
the circumference of the meter was removed. The limits of the “window” weic 
marked by a nonabsoibable sutme through the ])eri-ureteral fat or seiosa. No 
attempt was made to re-appio\imatc the edges of the meter. The legions of the 
ureter above and below the experimental area weic also .splinted to eiisine se¬ 
curity of the splint and to seivc as eoiitiol tissue for study. The iippci ureter 
was used in the Inst group, the middle meter in the second group. The ureter 
was leplaced along its natural course as closely as the partially flexible poly¬ 
ethylene tube would allow. The abdominal wound was closed according to stand¬ 
ard surgical techmtiue. 

The animals were sacrificed from 23 days to 1G2 days later by an oveidosage of 


Read at annual meetini;, American UroloKicnl Absocmtion, Now York, N A' , May 31. 
195-1 . . j I 

' Davis, D M Intubated iiicterotomv A new operation for ureteral and urctero- 
pelvic stricture Surg , Gynec A Obst , 76: 513, 1943 

^ Davis, p M , Strong, G H and Drake, W M Intubated ureterotomy, experimental 
work and clinical results J Urol , 69 : 851, 1918 
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intravenous nembutal. The kidne 3 's and ureters were dissected free, examined 
grosslj^ and fixed in 10 per cent fonnalin in saline. Too close dissection of the 
ureter, which might have resulted in trauma, was avoided in order to preserve 
the tissues for microscopic studju The splint was not removed until autopsy. 

After fixation, selected sections were cut, dehydrated and embedded in paraffin. 
Hematoxylin and eosin stains, Masson's trichrome and Verhoeff van Gieson’s 
stains were used routinely in this studyA few of the ureters ^vere studied by 
serial skip sections in order to be sure no pathologic change over the length of 
the ureter was missed. 

No animals were discarded from the series except on the basis of loss or pre¬ 
mature death. jMinor details of technique were refined and changed in suc¬ 
ceeding experiments as experience was gained with the methods used. 

RESULTS 

Gross findings. Every ureter treated according to the above-described method 
re-established gross tubular continuity around the splint. The site of the ure¬ 
teral “window” could not always be distinguished grossly at autopsy from the 
ureter abo’\'e or below it. In contrast to this, the ureteral segment which had been 
splinted stood out clearlji- bj’- virtue of its marked hj^pertrophy and thickening. 
Grossly the changes attributable to repair were barelj-- noticeable in contrast to 
the changes attributable to prolonged splinting."’ 

In several instances it was obvious that a longitudinal contracture of the ureter 
had occurred in the region of the ureter from which a “window” had been ex¬ 
cised. In one instance, the two marking sutures were found to be in juxtapo¬ 
sition e^^en though the original defect had been 2 cm. long. 

Peri-ureteral adhesions of varying density were noted at autopsy. Some of 
these were dense enough to suggest possible interference with motility through 
the involved segment. In the second series of animals, in which a transperitoneal 
approach was used, the omentum or other organs were occasionally adherent to 
the ureter. 

True calculus formation was not encountered. 

Microscopic findings. The most significant finding in each dog was the re¬ 
establishment of the integrity of the ureteral tube around the splint. In 2 dogs 
the ureteral mucosa formed a tube beside the splint. Another lumen, in the 
nature of a false passage, was formed beside this by serosa or muscularis to 
include the tube. 

The ureteral wall showed no line of demarcation between the original and the 
reconstituted segments. Onl}'^ with the aid of an external mark could the “win¬ 
dow” be located vnth assurance. 

The epithelium showed a complete and rapid regeneration covering the defect. 
There were evidences of epithelial ingrowths and buds in the muscularis and sub¬ 
mucosa in far greater number than are normally encountered. This has been 

3Gridley, Mary Francis, Corap.: Laboratory Manual of Special Staining Technics, 
Armed Forces Institute of Pathology, 1953. 

^ Cordonnier, J. J. and Roane, J. S.; Ureteral splinting: An experimental evaluation of 
prolonged ureteral splinting. Surg. Clin. N. Amer., 30: 1523, 1950. 
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Fio. 1. A, good result. ZJ,comparewith result after longitudinixl ureterotomy alone. 

previously noted by Clarion® and Ilryntschak.® In juxtaposition to these epi¬ 
thelial buds and cJ^sts would bo seen, on occasion, islets of bone.’ Papillar)’^ epi- 

® Marion, Henri. liltude critiques ot c\p6rimcntulcs dos plaics transvcrsalcs de I'uretcro. 
J. d’urol. 27: 273 and 3G9, 1929. 

® Hryntschak, T.: Zur Histologic und Phj'&iologic dcs quordurchtrennten Harnleitcrs. 
Ztschr. f. urol Chir. u. Gynak., 42; 208, 1936. 

’’ Huggins, C B The formation of bone under the influence of epithelium of the urinary 
tract Arch Surg , 22: 377, 1931. 
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Fig. 2. Higher magnification of “window” which originallvhad been a 50 per cent defect 
in circumference. Notice break in muscularis at site of lesion, submucosal epithelial cyst 
and serosal suture and adhesion. 



Fig. 3. Comparison of sizes of splinted, unoperated ureter. A; unsplinted, unoperated 
ureter, B] and splinted, operated ureter, C. All are from same dog. 

tlielial projections were seen in the lumina on occasion in association with in¬ 
flammatory exudates in the muscularis or under the mucosa. 

The area of structural change often involved less than 20 per cent of the 
circumference and less than the length of the original defect created experi¬ 
mentally. A goodl}'- portion of the original defect had been closed by “normal 
ureteral wall.” 

The muscularis of the regenerated area was seen to be changed considerably 
from normal in architecture. However, the area of change here was much smaller 
than the area of the original “window.” Much of the bulk of this la 5 ’-er consisted 
of fibrous tissue rather than muscle bundles. Those muscle fibers which were 
present were not arranged in their usual orderly circular and longitudinal la 3 '^ers, 
but seemed to lie in a completely chance arrangement. Entire radial segments of 
the ureteral muscular layer were seen to be replaced by scar tissue. 
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Ch.mpC'' in tlip ‘•provi inicio'‘P()puMll.v cimliimi'd tlio rmilmns of pcn- 
uretcral ndlicsioii'-, occ.isioindly to Mirroiindiiip orcniis Inflaminiitoiy cvudatcs 
in flip soros'i and MilmuKovi wpit prt'‘-('n( Inil not pionimont 
The cITpit of the '•eiosd ‘■ilk oi cotton iiiaikini: ‘■utiiif iia'- noted as a .small 
t\picnl fon'ipn-lHKly pramiloma in the ‘■fro'ii. The cITcit of the uictcral splint 
per sf Mas a maikcd mcicasc in si?c of the urclci and Ii\ pci trophy of the rnuscii- 
Inris This has heen prc\ loiisly dcsciihwl h\ Conloiiiiici and Honiic < 

SUMMMn OI IMlOTOrOI.S 

no;;sXo. -I through IS were suhjcctcd to iicphicctonu in ordci to lemovc the 
imiic from the field of study. In doj;s Xo 1*1 throiiph 25 the niniary stream was 
(Inerted onl.v hv the indwcllnit; (.itlieter le-ed as a splint In the first senes, 7 
(logs and 1 control aie nuhided They were antopsied from 2.'5 to 102 days after 
the operation In the second senes, I dogs and 1 control are niehided. The.v were 
antopsied from 21 to 133 days after the operation S('e table 1 
(The reinaniing dogs are not included in this n'lioit foi duerse ivasons—pie- 
matiiro de.ath, loss, equirocal location of the “wimhiw” at autopsy, etc. The 
incomplete data from these dogs supported the reported (oiielusioiis; their 
elimination merely simplifies the (hseus.sioii.) 

Doq Xo At operation a defect 1 ’ < cm long was made ovei a 71' polyethylene 
calhotcr, remo\ing 50 jicrient of Ihccneunifi'reiiee of the ureter 
Autopsy 102 days later showed the ureter to be cnl.itged, linckened and 
indurated ni its splinted iiortioii. 'The pon-uieteial adhesions wetc easily dis¬ 
sected free The sphnt was in the position (‘\pe(tcd (Irossly no defect was 
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apparent in the ureteral wall, though on longitudinal section, the wall was 
thickened for three-fourths of its circumference at one point. 

Microscopic study at the site of the lesion showed an interruption of the 
muscularis with dislocation and dismption of the normal pattern of the fibers 
by scar tissue. The outer layer of muscular fibers seemed to be uninterrupted at 
some points. Foreign body granulomas were seen only in relation to the sutures, 
but bone formation was evident submucosally. 

Dog No. 6. Dog 6 was autopsied 143 days after e.xcision of a 1 cm. “window” 
which had removed 50 per cent of the circumference of the ureter over a French 
polyethylene catheter. The ureter was enlarged, thickened and entangled in 
many adhesions. On longitudinal section, the ureteral mucosa was smooth and 
uniform with slight narrowing at the level of the “window.” 

Microscopically, many mucosal pouches were seen. The muscularis was scarred 
and slightly disorganized; one area showed myxomatous or young connective 
tissue as an interruption to its usual structure. 

Dog No. 7. This dog was subjected to nephrectomy and ureteral isolation, but 
no intubation of the ureter and no excision of tissue were done. Autopsy 108 
days later showed the ureter to be adherent, but of the same size and mass as 
the opposite ureter. 

Microscopic examination of the ureter showed normal architecture with chronic 
inflammation. Search of the sections showed one interruption of the muscularis 
with no apparent overlying mucosal change; this may have been an artefact or 
a point where blood vessels entered the arterial wall. 

This dog served as a control to eliminate the effect of nephrectomy and opera¬ 
tive trauma as a possible cause of the observed changes in the preceding animals. 

Dog No. 9. Dog 9 was autopsied 129 days after operation, when 35 per cent of 
the circumference had been excised for 1 cm. over a 5F catheter. The ureter was 
enlarged and embedded in adhesions. 

Microscopic examination showed marked inflammatory changes in the wall 
of the ureter with moderate scarring and muscular disorganization. Closure of 
muscularis around the splint, but closure of the mucosa without inclusion of 
the splint, had resulted in formation of a “false passage.” 

Dog No. 11. Dog 11 was autopsied 76 days after operation, at which time a 
“window” 0.5 cm. bj'^ 50 per cent of the circumference had been excised, hlicro- 
scopic section showed disorganization, inflammation and a mucosal outpouch¬ 
ing which completely interrupted the muscularis. In one area bone formation was 
seen in relation to a mucosal outpouching. 

Dog No. 12. In dog 12 only 30 per cent of the ureteral circumference was re¬ 
moved for 0.5 cm. Autopsy 69 days later showed the ureter to be densely adherent 
and hypertrophied in the splinted portion. 

Microscopic examination showed an amazing recovery -with mucosal changes 
to localize the area of injury, but no muscular break. The cut ends of musculature 
had been apposed perfectly and structural continuity had been restored. 

Dog No. 13. Dog 13 was autopsied 95 days after creation of a ‘hvindow” 0.5 
cm. by 50 per cent of the circumference over a 6 French catheter. Microscopic 
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e\amiimtion aliowptl iiilorniption of llio nui'-ciiliiris at llio site of the old “win¬ 
dow” by scar ti'-.'-uo and snbimico'-nl opitlu'lial incln--ion Also f-eon was the 
effect of a serosal suture wliieh A\as well loralircd as a foreign body granuloma 
confined to the serosa. Spceial eonneetive tissue stains sbowed muscle bundles 
coursing through the scar tissue. 

Dog Ko. IS. Dog IS was avitopsied 23 days after two intubated urcteiotomies 
were done in the right mid-ureter. The upper one resulted in removal of 2 cm. 
of ureteral wall over a 00 per cent eireumferenee, the lower of 1 cm. foi -10 per 
cent. A-IF polyethylene splint was used. At autopsy the ureter had closed giosslj-. 
The cspcrimcntal areas seemed to ho slightly whiter and less thick. 

The upper lesion .showed closure without inclusion of IhespliTit so that a double 
lumen or “false jjassage” was fonned. There was no evidence of muscularLs, hut 
merely fibrous fis.sue around the splint. The lower le.sion closed around the splint, 
hut again, a goodly i)ortion of the muscularis had been replaced by fibrous 
lis.sue. 

Dog A’o. 1,0. Dog 19 was operated on transperitoncally. The right ureter was 
splinted by a -IF polyethylene catheter, hut no nepliieetomy was ilonc. A “win¬ 
dow” was cut in the mid-ureter 2 cm. long removing .50 per cent of the circum¬ 
ference of the ureter. At autopsy SO days later, the ureter was seen to he .short¬ 
ened in the region of the seros.rl marking sutures so that the two sutuics which 
were 1 cm. apart at operation were found to he in juxtaposition at autopsy. 

Microscopic examination showed marked distortion of the structure of the 
wall of the ureter at the site of the lesion and a break in the muscularis. There 
were slight intlammatoiy' changes and .some interposition of epithelial nests in 
the muscularis layer. 

Dog No. 31. Dog 21 was operated on similarly and showed .similar micro¬ 
scopic findings after 132 days. 

Dog No. 22. Dog 22 was operated on similarly and .showed gross contraction of 
the region of the lesion at autopsj'; microscopically the uieteral wall showed 
marked distortion with epithelial and bony inclusions in the muscularis layer. 

Dog No. 33. In dog 25 the left ureter was incised longitudinally and splinted 
by a 4F polyethylene eatheter. Xo “window” was excised. Microscopically a 
break in the muscularis due to fibrosis was seen at the site of the incision, but 
no distortion of architccUue, bony or epithelial inclusions." 

iiBvinw or i.nimxTURE 

Davis’s'. = original experiments in dogs showed the muscularis layer of the 
ureter giowing around its circumfeicnce over a peiiod of 0 weeks to close the 
gap m the ureter. However, no mention was made of dilTercntial stains to separate 
connective tissue fibeis from muscle bundles m the muscularis or to study the 
internal arrangement of these bundles. In his studies, he noted osseous formation 
m a few instances submucosally. 

" Kains, Z and I'crlmann, S Klinischc uiid c\periinentello Studicn fiber die Hcilung 
der Kierenbecken- und Harnlciterwudcn Ztschr f Urol, 21: 050,1927. 
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Kimbrough and his co-workers® confirmed that in dogs the ureter closed suc¬ 
cessfully around a splint after longitudinal incision. However, the healed ureter 
showed gross and microscopic evidence of fibrosis of varying degree at the site 
of closure. Osseous formation was noted in the ureter of one dog after 10 weeks 
splinting; muscle hypertrophy was noted in the others. 

Hryntschak® studied ureteral repair in the transected ureter in dogs. He de¬ 
scribed a classical sequence of wound healing with subsequent scar formation. He 
noted evidence of later invasion of the scar by muscular fibers from either side, 
but never re-establishment of nonnal architecture. He found no evidence of tiue 
regeneration of muscularis. 

Wiseman® found that the transected ureter, which had been re-approximated 
loosely over a rubber catheter, closed successfully, but with thickening at the 
site of closure. This thickening was found, upon microscopic study, to be due to 
an increase of fibrous tissue with diffuse round cell infiltration. 

Needham'® describes wound healing in smooth muscle as a process of compensa- 
toiy h}’-pertrophj'’ of the remaining muscle. It is well known that epithelial layers 
grow over a defect rapidl}’’ from all sides. 

STOIMARY 

The liistologic nature of the ureter reconstituted after excision of a “window” 
and healing over an indwelling catheter was studied with routine and connective 
tissue stains. 

Findings on 11 dogs are reported; the ureteral “windows” varied from 0.5 cm. 
to 2.0 cm. in length noth remo\’’al of 30-60 per cent of the ureteral circumference 
and were marked externally b}”- a serosal, nonabsorbable suture. Dogs were 
autopsied from 23 to 162 days after operation. 

Grosslj^ the ureter had closed completely with minimal thickening or indura¬ 
tion at the site of the “window.” Peri-ureteral adhesions were frequent. 

Microscopically, two false passages Avere formed by closure of the ureter Awth 
exclusion of the splint. The “window” had shrunk slightly in length and moder¬ 
ately in circumference, due to closure on its periphery by ureteral wall indistin¬ 
guishable from the surrounding wall. Centrally, the epithelium had regenerated, 
but the muscularis shoAved a varying degree of replacement fibrosis Avith dis¬ 
organization of the arrangement of the remaining muscle bundles. Occasional 
ectopic epithelial nests, associated at times AAuth bone formation, AA'ere seen in 
this region of the muscularis, too. HoAvever, in many instances reconstitution of 
the ureteral Avail had been complete except for a radial scar in the muscularis no 
larger than Avas seen after healing from a hnear ureterotomy, and in one instance 
it AA^as Avell-nigh perfect. The serosa shoAA^ed evidence of peri-ureteral adhesions 
and occasional chronic infiammatorj'- exudates. 

8 Kimbrough, J. C., Furst, Y. N., Worgan, D. K. and Denslow, J. C.: Intubated ure- 
terotomj’^; report of animal experimentation and clinical cases. J. Urol., 64: 74, 1950. 

9 Wiseman, J. L.: Observations on the stimulating influence of temporary rubber splint- 
ing on regeneration following ureteral resection: An experimental stud 3 ^ Bnt. J. Urol., 

6* 11 1934 

' 10’Needham, A. E.: Regeneration and wound-healing. Methuen’s Monograph on Biologi¬ 
cal Subjects. New York: John Wilej^ & Sons, Inc., 1952. 
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Wlietlicr tnic renoiionition of tlic musoiilaris nt the ircriplicrj' of the “window” 
Imd occurred or wliether sear contmclioii centrally had cati'-cd ppiending and 
hypertrophy of the adjacetd r\nll cannot he concluded from our data. 

Hypertrophy of the muscular and connective tissue elcmcuts of the iiieteral 
wall subsequent to prolonged indwelling cathcteiiration was noted in all dogs. 

Prolonged si)lintiug is followed hy hypertrophy of the ureter, and possibly 
encourages scar formation in the ureter. 

.\ekno\\lcdgmenl is- made to Dr. Alex IV. Hoonc, .Ir. for making available 
many laboratoiy facilities; to Dr. E. .Vlyea for sngne.sting the problem and 
for guidance; to Dr. George Maigolis and Dr. .lolm K. Dec.s for several valuable 
suggestions; and to Mr. Ben Britt, Mr.Philip I’lekett and Mr. .lolm W. Pittman 
for technical help. 
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POTASSIUM DEFICIENCY SYNDROME FOLLOWING 
BILATERAL URETEROSIGjMOIDOSTOMY 

B. SKANSE AND T. WIDEN 

From the Department of Surgery and the Department of Medicine, Mahno General Hospital 

(University of Lund), Mahno, Sweden 

Bilateral ureterosigmoidostomy involves a severe derangement of the lower 
urinarj’' tract. It is thus not surprising that a number of complications and se¬ 
quelae may follow this procedure. Although it is true that operative mortality 
and immediate postoperative complications have decreased, the late results are 
still not satisfactory. By improving operative procedures one has attempted to 
prevent the usual and well-known late sequelae such as urinary stasis, reflux 
and urinary tract infections. More recently interest has been focused upon the 
electrolyte disturbances, which are manifested usually as hyperchloremic acido¬ 
sis with azotemia and rarel}^ as Iwpopotassemia. Ferris and Odel (1950) in a series 
of 141 cases of ureterosigmoidostomy observed hyperchloremic acidosis vith 
vaiying degree of azotemia in 79 per cent of their cases. No mention was made 
of hypopotassemia in this study or in most other reports on the electrolyte dis¬ 
turbances following bilateral ureterosigmoidostomy. However, Foster, Drew 
and Wiss (1950) observed the combination of hj’-perchloremic acidosis and 
h 3 ’popotassemia. A case of h 3 ’-popotassemia with complete flaccid quadriplegia 
was reported b 3 '’ Diefenbach, Fisk and Gilson (1951). This complication seems 
to be very rare. Probabl 3 ’- other cases have been encountered, although not re¬ 
corded in the medical literature. 

The present communication deals with another case of potassium deficiency 
and flaccid paralysis which developed 14 months after total ci^stectomy and 
bilateral ureterosigmoidostomy. 


CASE REPORT 

A 38-year-old clerk was admitted to the hospital on May 7, 1951 with the 
chief complaint of rapidly progressing weakness of arms and legs of 6 hours 
duration. 

The past history revealed that he had been in good health until March 1948 
when a seminoma of the left testis was removed. Postoperatively he received 
x-ray treatment. In March 1949 the patient had macroscopic hematuria. At 
cystoscopy it was observed that the major part of the bladder wall was covered 
by tumor masses. This tumor was suspected to be metastases from the seminoma, 
removed one year previously. X-ray therapy was therefore instituted. The hema¬ 
turia disappeared. Surgery was considered inadvisable as the x-ray picture of 
the pelvis suggested the presence of bone metastases. He remained as 3 Tnpto- 
matic, however. A repeated x-ray examination of the pelvis in November 1949 
showed that the preidously demonstrated translucency had disappeared. A 
repeated cystoscopy showed the same tumor masses in the bladder. A biopsy 

Accepted for publication January 12, 1954. 
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was ri-ported ah a papilloma, Mi>-ppclp<! of malignancy. Xo inctaslahc-, were 
(Icnioii'-tratwl. An cvcicton' ino(;nmi ^\n‘> lumnal. The nonprotoin uitropen was 
about 3o mg. per cent. Operative treatment was deeiiieil on. On .Tamiaiy 31, 
Kl.iO right nrclerosipmoitio'tomy was irerfoimed orf mmhnn ColTey I and on 
March 22, ISOO ey.steetomy tind urelerosigmoido^tom.v on the left side was done 
mlmodtim Xeshit. Pathological diagnosis was a lienign papilloma. Postoporatively 
the patient did well. In August P.1.')0 the patient had acute pyelitis which le- 
.spoiidetl well to antibiotics. He eontiimed rather well iind was able to handle 
liih work as a clerk, although he felt somewhat mote tired than before his illness 
started. His bowel movements wen' regtdar. Thcie was no diarrhea. In the mid¬ 
dle of ,\pril Hl.')l he began to feed more tired. 

Following an e\cretory urogram on May 7, HOI he felt di/ry and nauseated 
fora few minutes He had no rash. .‘Similar reactions had previously bcenobsei ved 
after excretory urograiihy. Five hours later he noticcrl gradually ineie.ising 
weakness, fast in the anus and .somewhat later in the legs. Within a couple of 
hours he was not able to move Ids arms and he eonid not walk. He was imme¬ 
diately admitted to the hospital. There was no change in the calorie intake 
which was adetpiate. lie had suffered no X’omiling The patient had not noticed 
any increase of the niinarx’ output though lie had felt somewhat more thiisty 
during the two preeecling week®. The family history was negative. 

The physical examination leveah'd a rather healthy looking man. There was 
no disorientation. The temperature was 38(', the piibe rate was bO, the blood 
prcs-surc was l.'iO/SO. The lungs and the heait were normal to percussion and 
auscult.atioii. The abdomen was shghlly distended, nontender and showed the 
operative scars. The patient exhibited a flaecid tpiadriplegin. .Small movements 
111 the shoulders and hips could be carried out. Xo gross bodily movements were 
possible. He was unable to sit up but he could raise his head. Examination of the 
cranial nerves was negative. There was no dysiihagia. Xo .sensorj' changes were 
ohser\-ed The deep tendon reflexes were normal. Abdominal and cremasteric 
reflexes wore present. Tlieie were no IJabinski and Chov.stek signs. 

Hie cxcreloiy urogram demonstrated on the right side a .slight dilatation of 
the ureter, the renal pelvis and the calyces. On the left hide the pyelogram was 
normal The concentration of the dye in the kidncy.s was within normal limits, 
kaboratory examination icvcaled a nonprotcin nitrogen of 07 mg pci cent, a 
COj content of 10 mEq/H and a seium potassium of 2 3 mEq/I.. The serum 
calcium was 10.2 mg. per cent and the blood .sugar was IGO mg. jicr cent. An 
electrocardiogram dcmonstiatcd changes suggestive of hypopotassemin with 
uepression of the ,S-T segments, depressed and broadened T-waves and pio- 
longed Q-T-interval (fig. 1 ). 

File patient w ns treated w ith 2000 ml. of 1 3 poi cent sodium bicarbonate con¬ 
taining 2.C7 g of potassium chloride and 0.7.5 g of potassium oitliophospliate 
intrai onously. Ho also leccived fruit juices and meat bioth. M^ithin a few' hours 
a dramatic improvement oceuircd. He became able to raise his arms and legs 
anti within 12 hours he was able to walk. The eleclrocnidiogr.am irapiovcd but 

' still show changes of hypopotassemia despite the fact that the .senim potas- 
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Fig. 1. A, electrocaidiogram duiing hj'popotassemia. B, after coirection of electrolyte 
disturbance. 


Table 1. Lahoiatonj data 


Date 1 

NPN 


Cblo 
rides 1 

Sodium j 



Hemo¬ 

globin 




ms % 

vtCq/L 

mCq/ L 

mLq/L ‘ 

1 mEq/L 

j ms 7o 

sm /100 ml 

I 3 6 


1/4 1950 

34 

27 





12.1 



7/5 1951 

67 

10 

103 

143 

2 3 

10 2 

13 3 

4 0 

9200 

8/5 1951 

51 

22 



3 6 





11/5 1951 

46 

32 

1 

1 

3 9 

9 4 




17/5 1952 

35 

24 

107 

151 

5 0 


12 6 

4 0 

8200 

27/6 1953 

43 

i 21 

100 

145 

4 9 

10 7 

12 8 

4 3 

6300 


stum had increased to 3.6 mEq/L. The CO 2 content increased to 34 mEq/L. 
Within a few days the electrocardiogram was completely normalized (fig. 1) 
and the serum potassium remained normal. The nonprotein nitrogen decreased 
to 39 mg per cent. 

The patient has then been observed for 2 years. He has suffered from at least 
four attacks of pyelitis which have responded well to streptomycin. There has 
been no clinical or laboratory evidence of hypopotassemia. Potassium has been 
administered intermittently. The patient has been able to carry out his work. 
The laboratory data are summarized in table 1. 


DISCUSSION 

The very rapid development of flaccid quadriplegia without other neurologic 
manifestations suggested a diagnosis of familial periodic paralysis, but the fam¬ 
ily history was negative. In view of the previous history of bilateral uretero- 
sigmoidostomy it was logical to look for a connection between the present clin¬ 
ical picture and a renal disturbance. The diagnosis of hypopotassemia was 
strongly supported by the electrocardiographic changes and finally established 
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by till' low (OIK put nil ion of potn'-sium in tlip blood soiiim Furtlipi pioof of tbo 
(ImKiiosis wns oblaiiipd from tlip (liaiiiatic i<'spoii‘-o to tbo ndmini'itration of 
pota'-'-ium Altbounh tboro arc no pathoKiiomoniP symptoms and signs of iiolas- 
pium dcliiipiipy the clinit.il fiiidmRs iii tins patient wore liighlj sngpostno 
nypojiotaspomin in renal iiisnflicionry is well known (Hiown, Ciirrons and 
ilardiand, 1011, and otli('i-s), and lias boon himliod a proat deal during rcpoiit 
jp.irs It IS fonsidcrod that tins t\pe of lijpopotass(-mia is duo to renal tubular 
d,image although the details of the meihanism ha\e not lu'eii elueidaled so far 
riip mechanism by whnb hjpopotassdnia dei(doped in this patient is not 
deal but the followinp esplaiialion maj' be offered Secondaij to the iiietcro- 
sigmoidostonn the patient e\pi'iieiued episodes of ascendinp urinarj’ infeetious 
ami a slight iiiinarv stasis resulting in lenal tubular damage with loiuomitanl 
inability to piodnce acid urine and nnsatisfiKtor\ sjnibesis of ammonium 
This led to a depletion of the base, p irtn ulaily of sotlium and potassium In 
order to spue 'odium an increased amount of iiotiissnim was escrcted Thus 
the pilieiit probably had a low serum iiolassnim although not low enough to 
produce clinical h\popotasscanm When the excretory urogram was made the 
tiihular re absorption of pot issuim probibly was bloekc'd by tbe tubular exere- 
tion of the organic iodine compound This addilional loss of potassium resulted 
in the clinical s\ndrome obserxed in this patuait There is no icxasoii to assume 
that iodine hj persensitn ity, if pie'ent, would ha\e caused the ac tiial sj ndiome 
It inij he argued that this patient sulTcied from hvpeichloremic aeidosis 
dcstiibed by Ferns and Odel as a common comiihcation to bilateial iiieteio- 
sigmoidostomj The patient, howe\cr, did not show theehnual pic tuie of hyper- 
chloromie acidosis, noi was hypeiehlorcmia piescait 
It should bo obsened that the imisculai weakness had eomph'telv disappeared 
when theseium potassium had nitieased to3f) mE(]/L At this time electrocar- 
diographic changes suggestive of hypopotiissemia were still pic'sent In the case 
reported bv Dicfenbach, Fisk and Gilson the abnomial clcctiieal findings had 
disappcaied completely at a scium potassium concentration of 2 Ifi mEq/L 
I’robiblv there is no close parallelism between tbe elec tiocaidiogiaplue changes 
and the concentration of potassium m the blood serum It has been discussed a 
great deal xxhether the clcctrocardiogiaphic changes arc due to extiacollular or 
intiacellulai potassium dcficicncx' This pioblem is still niisoUcd Wo believe 
that the detemnnitioii of the seiiiin potassium conccaitration is the most useful 
chemical aid in the e\ablation of potassium deficieiiey This dctcimmation 
gives an indication of the state of exfiacelhilai potassium but does not neeos- 
sanly loflect tbe state of cellulai stores of the ion 
This case is piesentcd to call the attention to hypopotassemia as a complica¬ 
tion to bilateral uieteiosigmoidostomy Judged from the scantiness of leports 
in the htciatiire it probably is a raic eompheation Ilowoxei, less diamatic 
cases than the pi esonf one may liax e been ovei looked The pi eseiit obserx ations 
may also be of significance m the discussion of the advisability of excretoiy 
urography in patients with renal tubular damage 
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SUMMARY 

A report is given of a patient who presented an acute flaccid quadriplegia due 
to hypopotassemia following total cystectomy and bilateral ureterosigmoidos- 
tomy and possibly provoked by excretory urography. 
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Fmi: YEAliS’ EXPEIUEXCE WITH IJEE/J’EHO-EXTEIJOSTOMY HY 
THE ‘COMHIXED’ TECHXIQHE 

w. r. TEAnnirn’Eii* am. ii. g. ci.AitKr: 

From the Dcpartmnit of Urotogp^ Tuftr Coltogc Mf'Itcnl Scfiool, Ilo'tUmt 

In this country iind prolialjly throuplioiil llip world, nrinnry diven-ion opera¬ 
tions of one sort or another arc heinR done with inticii more ftequenev- ^’in's is 
to some extent a reflection of the extended siirpienl effort in the treatment of 
cancer of the pelvic orpnns Imt nEo is n lesidt of attention heinp directed critically 
to diversion operations themselves in an effort to improxc the immediate and 
loop term rosnlls. This paper cite« in detail onr oun immediate and available 
late results followinp nretero-cntcrostomy pcrfomicd by the Coffey 1 and ‘com¬ 
bined’ (cchtnqncs in the hope (hat the iiifonnation disclosed will he of help in 
evaluating nretero-cntcrostomy as a mellKKl of nrinai^- diversion and perhaps 
clarify our thoughts relative to the comparative values of this operation, ure¬ 
terostomy, nephrostomy, conslrnction of cecal pouch, and ileal loop procedures. 

I’ntil liWO the .senior author'.s exirerience with uretero-enterostomy was con¬ 
fined jirincip.ally to the Coffey I operation. On the basis of it.s use in ‘2.) cases, 
mostly in .association with cystectomy for cancer of the bladder, eertain deduc¬ 
tions may be drawn. The o\-erall nratcro-entcrostomy-cystcclomy mortality, 
which 1 .shall not attempt to .separate, was 2 cases (8 per cent). Though the 
mortality was acceptable, complications both early ami late from urefero-cn- 
tcrostomy were numerous and disturbing. Eight of the .surviving 23 patients 
have ended up with ureterostomy or nephrostomy due to .stricture developing 
at the site of ana.stomosis. In one case urinary calculi developed necessitating 
surgery. At least 20 of the 11 ureters transplanted to the bowel became strictured 
to such a degree that moderate to severe hydroncphrosi.s developed in the af¬ 
fected kidney. 

On the other linnd, 0 of the 23 surviving patient.s have done (pnte well. Thirteen 
of the 23 are still living from 0 to S years after operation. One patient died from 
common duct surgery after an e.xlrcmcly .satisfactory convalescence from com¬ 
bined urctcro-enterostoni}’ and cystectomy. Xine patient.s died from lesidual 
cancer within about one year, 1 died after 3 years and one, 5 yeans from residual 
cancer. Uretero-enterostomy did not contribute to death in any case. 

Several conclusions are permissible from a study of these cases: 1) In spite of 
die numerous complications, the operation was valuable. It.s use should bo con¬ 
tinued and the technique improved, if possible, to reduce complications. 2) 
Patients need not die from the complications of uretero-enterostomy if they are 
earcfully followed and drainage of the iqipcr urinary tract instituted promptly 
"hen necessary. 3) General health has been good after operation considering 
age and condition of the patients. 4 ) The chief difficulty has been stricture de¬ 
veloping at the .site of anastomosis with the bowel. 

annual nioeting, American Urological Association, New York, K. A'., June 1, 
I’resent address- Massachusetts General Hospital, Boston, Mass 
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In searching for the cause of stricture at the site of anastomosis the following 
factors seem to have played roles of var 3 dng importance: preoperative radiation 
therap 3 '^, poor bowel preparation, spillage of intestinal contents at operation, 
excessive freeing of the ureter, inadequate incision of the bowel in forming the 
submucous trough, too tight closure of the bowel muscle flaps forming the roof 
of the tunnel. One or more of these probabl 3 " contributed to the difficulty in each 
case, but in spite of due consideration to these factors, as we become aware of 
them, and the best possible technical performance of the operation, stricture and 
hydronephrosis continued to develop in some cases. Autopsy studies indicated 
that generally obstruction (stricture) developed at the tip of the ureter in the 
bowel lumen rather than in the tuimel. It appeared that such an outcome might 
be unavoidable when a segment of ureter was allowed to protrude into the bowel 
lumen where it invariably became infected and contracted. This same observation 
must have prompted Nesbit^ to develop his 'direct elliptical connection’ tech¬ 
nique and Cordonnier- his 'end to side direct anastomosis’. 

Experience with Nesbit’s operation and the evaluation of others led to the 
early recognition of the fact that, although stricture at the site of anastomosis was 
less likel 3 q gas and even fecal material frequent^’' refluxed to the renal pelves 
with resulting p 3 ’^elonephritis and deterioration of kidne 3 ’- function. The published 
results of Cordonnier’s^ operation indicate that results are quite good but that 
reflux of gas occasionally occurs. 

In an effort to preserve the good points of these direct anastomosis techniques 
and at the same time develop a method wliich might prevent reflux, the senior 
author began in 1950 to perform an operation which combined the direct elliptical 
anastomosis of ISTesbit with the tunnel utilized by Coffey. Early results were very 
encouraging so that this technique and results obtained up to that time were 
presented before the 1951 meeting of American Association of Genito-Urinar 3 ^ 
Surgeoirs. 

At the same time, animal experimental work was carried out to test, in dogs, 
the comparative results obtainable from the various operations developed for 
uretero-enterostomy advocated and practiced in different quarters.-* A simul¬ 
taneous and independent similar study was being conducted by Weyrauch and 
Young.^ These two studies demonstrated that in dogs the 'combined, direct anas¬ 
tomosis tunnel’ technique gave the best results. Furthermore, we again demon¬ 
strated that the correct formation of a submucous tunnel does in fact establish 
a valve which pi-evezits reflux of gas and fecal contents from the bowel to the 
ureter. 

With these facts to encourage us we have continued using this technique which 
has been modified somewhat. 


1 Nesbit, R. M.: Ureterosigmoid anastomosis by direct elliptical connection; A prelim¬ 
inary report, j. Urol., 61; 728, 1949. . t tt i /.<> n-o ,n-n 

= Cordonnier, J. J.: Ureterosigmoid anastomosis. J. Urol 63: 2,6, 19o0. 

3 Cordonnier J J.: Earlier cj'stectomy in carcinoma of bladder. J. Urol., 71; 208, 1954. 

•< Woodruff, L. M., Cooper, J. E. and Leadbetter, W. F.: Uretero-enterostomy: Experi¬ 
mental studies. J-Urol., 67; 873, 1952. , . , 1 r J. ■ t 

5 Weyrauch, H. U. and Young, B. 3V.: Evaluation of common methods of uretero-intes- 
tinal anastomosis: An experimental studJ^ J. Urol., 67: SSO, 1J52. 
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Ti.cnxiQui; 

Prcijaration of tlic Ijowcl roiiliiio mul lakes 3 days. Catharsis is induced l)y 
castor oil. A low rc.sidiio, hifih ptotein diet is pven. Streptomycin, ()..") Rm. 4 
times a d.ay by mouth, has heeu used to render the largo bowel bacterial count 
as low as pos.sible, thouRh other druRs may be used as elTeetivcly. I'hiemas 
are Riven each eveniiiR and the moriiitiR of operation, taking pains to have the 
patient empty the bowel as completely as possible, .\fter anesthesia is established 
the lowei bowel is thorouRhly lavaged thiough a long, .soft rectal lube until 
washings are clctir. 

Operation is carried out usnmlly under intratracheal Roneral anesthesia. When 
csploration and uretero-cnterostomy alone is to be done, a long midline incision is 
preferred. If cystectomy is to be done also, a modified Cherny incision may bo 
used. 

After exploration the table is tipped .so that the patient is in modciale Tren- 
dcleiitnirg position and the small bowel packed olT with jiads. The sigmoid is 
inspected and freed from adhesions from its beginning in the descending colon 
to the rectosigmoid (fig. I,.l). 

If either ureter is dilated, the dilated one is approached first so that it may be 
di\ided and allowed to drain while the opposite ureter is being freed, divided 
and implanted in the bowel. This allow.s for contraction of a dilated ureteral 
musculature with decrease in cireumfeienccaiid cross section aiea and consequent 
easier tnnisplanlatiou. 

The usual procedure (tig. 1, li) is to first expose the left ureter thiough a small 
incision in the retroiioritoiicum below the proximal sigmoid at the pelvic brim. It 
IS divided above one clamp placed at this point. The proximal end of the distal 
stump is ligated. The proximal end, if urine is considered uninfected, is allowed 
to drain freely after it is tagged with a fine silk .stitch. If infected, a .soft nibber 
catheter is threaded up to the pelvis and this allowed to drain outside the di.apes. 
The proximal ureter is freed gently from its bed to a point behind the mesentery 
of the sigmoid through which a small lransvct.se incision is made. The end of the 
ureter is pulled through the me'ciitcrj', taking pains to bo sure that no sharp 
angulation rcsiilt.s (fig. 1, C and D). 

The .site chosen for anastomosis between the ttiolor and the bowel is just at 
the beginning of the sigmoid after it becomes mobile. The anastomosis is per¬ 
formed through a slightly obliquely placed incision in the anterior taenia, begin¬ 
ning as close to the mesenterj' bolder as possible. We have found the more iiatiiial 
course for the ureter fiom the ictiopcritoneiim to be through the mesentery of 
the sigmoid. ■\Vhoii the anastomosis is pci formed through the posteiior taenia, 
it IS difficult to be sure that the ureter and bowel me properly aligned after re¬ 
placement of the sigmoid and that accurate measurement of the ureter for length 
IS not possible. This brings up the question of redundancy and angulation of the 
ureter, both possible causes of obstiiiction 

The ureter, aftci carefully measuiiiig it for proper length without tension, is 
prepared by incising the inferior lip of the cut end for a distance of 5-7 mm. and 
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I'lo. 2. <1, ureter rneiisiircil imd its end fiisliioned oldiiiuelv ns im ellipse. W, annstomosis 
eo^ructed hetueen full tliicKness of uretend wall anil bowel mucosa usiiip interrupted 
(10000 chromic catRut sutures. I'irst stitch taken at npe.v of ureteral ellipse ami at proMmal 
point of bowel stoma. C, end to side annstomosi.s eomplcte. 1)^ submucosal tunnel for ureter 
made by closinR muscle flaiis loosely over ureter as'oidiuR constriction of ureter as it cnterH 
tunnel, /i, uiipcr marpin of mesosipmoid incision is t.scked to bowel over anastomosis and 
tunnel to rctroperitoncalizc anastomosi.s. 

layer is identified, sometimc.s Ijy nctimlly pcrforatiii); it. Ilnving done tliis, one 
may dissect back along the Iroiigli within tlic proper layer and create flaps of 
musculature on either .side of the ineision hy genllj’ stripping the mucosa from the 
overlying muscularis. To do thi.s one .should use delicate plmstic forceps and scis¬ 
sors. Whcti it is done properly the bowel mucosa easily invaginates into the lumen 
so that when the ureter is placed in the trough and the muscle flaps loosely .su¬ 
tured over it, the ureter lies in the bowel wall as in a Iiammock without being 
compressed at all. 

A small circular opening in the mucosa of the bowel at the distal end of the 
trough is made by picking up the mucosa and snipping out a .small circular piece 
with tiny curved soi.ssor.s (fig. 1, F). A direct anastomosis between the prepared 
end of the ureter and the bowel mucosa is done, using interrupted sutures of 5-0 
chromic catgut (fig. 2, B and C). Silk has been used successfully in several cases 
hut in animals we have observed that the sutures sometimes fail to slough out 
ond may act as a foreign body on which calcium salts may be deposited. Usually 
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10 or 12 sutures are used to make an essentially watertight anastomosis. No 
further sutures are placed to fix the ureter to the bowel, but the muscular flaps 
of bowel wall are loosely sutured over the ureter using 3 or 4 sutures of fine silk. 
Retroperitonealization of the area of anastomosis and fixation of the bowel is 
accomplished b 3 ^ suturing the superior peritoneal edge of the incision in the 
sigmoid mesenteiy over the site of the anastomosis, again using fine silk sutures 
(fig. 2,N). 

The right ureter is implanted utilizing the same technique. The site for anas¬ 
tomosis of the right ureter to the bowel is determined bj’- allowing the sigmoid to 
cuiu''e graduallj’- across the midline rvithout anj'- redundancy or angulation to a 
point where it lies adjacent to the proximal end of the divided right ureter. An 
important point is good fixation of the bowel to the retroperitoneum so that 
tension on the ureter is complete^’- avoided. Sutures must be placed to secure the 
sigmoid to the posterior peritoneum (fig. 2, F) between the sites of anastomoses 
to render the bowel immobile and prevent a small bowel herniation between the 
sigmoid and the posterior peritoneum. This is important so that not onlj’- will 
small bowel obstruction be unlikel}’- but no tension on the anastomosis will be 
generated by distended small loops of intestine. 

Important points of technique are: 

1) Gentle freeing of oirlj’’ enough ureter to allow anastomosis to be done. 

2) Proper measuring of ureter in relation to anastomotic site so that neither 
redundancy nor tension exists. 

3) Careful construction of a trough as outlined, e.vposing the mucosa of the 
bowel. 

4) Accurate, tight anastomosis. 

5) Loose closure of the trough bj'^ a minimum of sutures. 

6) Fixation of bowel to prevent tension on the suture line and angulation of 
ureters. 

One difficulty we have encountered in the fashioning of the trough has been 
the occasional perforation of the mucosa at points away from the distal end of the 
trough where anastomosis must be done. We have sutured such rents with fine 
catgut or silk, but we have wondered whether an occasional poor result may not 
be due to additional reaction or spillage in the trough because of such second- 
arj’’ perforation. 

Postoperative care, in general, has been surprisingly simple. A long, soft rubber 
tube with multiple perforations has been strapped in the rectum and connected to 
gravity drainage. This tube is frequently irrigated with normal saline to maintain 
free drainage. Urine is usuallj'- draining from the rectal tube bj-- the time the pa¬ 
tient returns to his room after operation. A Miller-Abbott tube is usuall}’’ placed 
in the stomach and kept on suction until bowel peristalsis is heard, then clamped, 
and removed as soon as possible. Penicillin and streptomycin are given for 4 da 5 ’^s. 
Intravenous fluids are given as indicated, depending on urinarj'' output and blood 
chemistiy determinations. The rectal tnbe is usually removed on the fifth post¬ 
operative daj’’ and patients are mobilized as quickly as possible. 
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iinsui.Ts 

Durinj; tlic past 3 years tliis iirctcro-piiterostomy teclinique has been ulilired 
oil -to patients. Foify patients fonn the liasis nf our report, iioivever, sineo one 
patient has Imt reeently Iieen operated on and four otlier patients liave not been 
personally followed. Xonc of the .3 patients- not inehided died from operation. 
Seventy-seven ureters have been transplanted to the .sipmoid in 40 jiatients. 

Thoapeand .sex of patients arepiven in table 1. It will benoted that one patient 
was operated on at the ape of S2. This man, with an essentially nonfunetioning 
right kidnej-, made as rajiid and fiilisfnrtory eoni-alescence as any of the j-oiinper 
patient.s. llipht kidney funetion improved and li.vdronephrosis dis-appeared. 

Therapeutic indications are listed in t.able 2: enneer of the bladder in 3, cancer 
of the jirostate in .3, cancer of the cervix invading the bladder base in 3, eaneer.s 
of the bladder and bowel of .separate origin in 2, enneer of the bo« cl invading the 
bladder base in 1, urinary incontinonee in 3 (female ehild with complete congeni¬ 
tal absence of distal trigone and floor of nrcthia, middle aped woman with incon¬ 
tinence following many attempt.s at surgical lepair, man with inrontinence and 
severe strietuie of bladder neck after radical rctiopubic prostatectomy), intensti- 
tial cy.stitis in 1. 

Tmji.i: !. .t</r 


Apes of Piitients (10 Cn«es) 


o-in 

t 

I 

11-20 

1 « 

21-30 

1 '> 

31-10 

1 

II-.W 

i s 

51-00 

10 

01-70 

1 n 

71-SO 

«> 

Sl-OO 

1 


Sr>: of Patientfl (10 Ca^ps) 


Males 

1 


Females 

1 



Taiile 2. Therapeutic imlicattaus {40 ca’ics) 



Cases 

Cancer of bladder 

23 

Cancer of prostate I 

o 

Cancel of cervix 

3 

Urinary incontinence 

3 

Cancer of urethra . 

2 

Cancers of bowel and bladder of separate oripiii 

2 

Cancer of bowel invading bladder 

1 

Interstitial, cjstitis 

1 

1 
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Table 3. Cla&stficalton of 'primary operations {40 cases) 


Cases 


Bilateral ureterosigmoidostom}' only 
For nonmalignant disease 
For palliation of pelvic malignancy 

Unilateral ureterosigmoidostomy, ligation of contralateral ureter (palliation) 
Bilateral ureterosigmoidostomy, cystectomj', two stage ’ 

Bilateral uieterosigmoidostomy, cystectomy, one stage ^ 

Bilateral ureterosigmoidostomj’, contralateral nephro-ureterectomy, cystectomj', 
one stage 

Bilateral ureterosigmoidostomy, cystectomy, sigmoidectomy, one stage, with 
or without terminal sigmoidostomj' 

Bilateral ureterosigmoidostomy, pelvic exenteiation, one stage 


4 

8 

2 

11 

10 

1 

2 

2 


A compilation of original surgical procedures utilized is given in table 3. It will 
be noted that bilateral uretero-enterostomy was performed on 4 patients for 
nonmalignant disease and as a palliative procedure for pelvic malignancy (blad¬ 
der, cervix) on 8 patients. Unilateral uretero-enterostomy and ligation of the 
contralateral ureter was done on 2 patients for palliation of bladder cancer. 
No leak from the ligated ureters or subsequent trouble developed in the kidneys 
thus completely obstructed. This procedure is not recommended unless the opera¬ 
tor is sure that the upper urinary tract is not infected. Bilateral uretero-enteros¬ 
tomy and radical cystectomy for cancer of the bladder or prostate was performed 
in two stages on 11 patients and as a one stage procedure on 10 patients. One 
other patient had a one stage procedure in which uretero-enterostomy was done 
on one side, contralateral nephro-ureterectomy and radical C3’’stectomy, because 
of papillary cancer involving bladder, ureter and renal pelvis on one side. One 
stage bilateral uretero-enterostomy, radical cystectomy and anterior resection of 
sigmoid were done in 2 patients for cancer of the bowel invading bladder in one 
case and independent cancers of the bowel and bladder in another. Pelvic e.\'entera- 
tion with bilateral uretero-enterostomy into sigmoid colostomy xyas done twice; 
once for independent cancers of the bowel and bladder, and again for cancer of 
the cervix invading bladder and pelvic tissues. 

MORTALITY STATISTICS 

Mortality statistics are given in tables 4, 5 and 6. It should be noted that many 
of these operations have been done wholly or in part by the resident staff under 
senior guidance so that the results must not be interpreted completely as one 
man’s experience but rather as the combined experience of the urological services 
of the New England Center Hospital and the Boston Veterans Hospital while the 
senior author was on service at the latter hospital. No attempt has been made to 
separate the mortality from uretero-enterostomy and cystectomy, except when 
uretero-enterostomy was done as the only operation. The mortality was 6 pa¬ 
tients (15 per cent) which is too high unless one takes into account the poor 
condition of many individuals operated on. 

Two patients died after bilateral uretero-enterostomy, performed on one pa- 
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Taiii.K I. Ifofjiitai mortalitif (40 cn^cf) 


OjKTallon? 

[ Dfatli* 

1 

Urctcrosipnoido-itomy ,. j 

12 

1 

1 2 

Urctcro^ipnoidostomy with pelvic rancor mirRcry, j 



one RtaRC operation . . . . . { 

17 

a 

UretcroiiRinoidoRtomy with pelvic c.ancer hurRcry, I 



two stapr operation .. .. | 

11 1 

1 

1 

Overall mortality . . . { 

10 1 

C lo% 


Tahu: o. Po»ttnnr(rm antttyus of G hospital ficnths 
UretcrosiKmoidostom y: 

(A) Female, G7. Dratli at tS luuin* (com imlmoiuiry cmhoH. 

(H) Male, 74. Wound clcliisconco^ 5 day**; ropairod. Death on 7t!i day from broncho* 
pneumonia. 

Uretero'?igmoido'<tomy with pelvic c.ancer siirRcry in one .‘’tape: 

(C) Male, 40. Left retroporitonenl iirinarj* e\travavition; left nepliro'^torny on 7t!» day. 

Dc.ath from pulmonary emlmli on lOlli day after ))ritnary operation. 

(D) Male, 01. Deatli from pulmonary emboli on 10th d.*iy. 

(F) Male, 02. Death from pulmonary emboli after 3G hotira. 

rretorosijrmoidostomy with pelvic cancer mirKery in two PtaRC'^: 

(F) Male, C-l. Myocardial infarction 18 daya after second operation. 


Taiux 0. Cnu^ff of iicoth 



Ca«« 

PulmouarN emboli,. 

1 

fironchopneiimonia 

1 

Myocardial infarct 

1 


tient (table 5, ^1) for palliation of extensive bladder cancer and on the other 
(table 0 , B) preliminary to intended radical cystcctom}’. The first patient was an 
extremely poor pulmonary risk with severe asthmatic bronchitis who suffered 
wound dehiscence 5 days after operation aiul died 2 days after .'secondary wound 
closure of respiratory difficulties and bronchopneumonia. The couRh undoubtedly 
contributed to wound .*!cparation and (liat, together with the necessity for a 
second anesthesia and wound closure, led to deterioration of pulmonaiy function. 
Urinary output was excellent at all times and at postmortem examination both 
^bastomo^jcs were found in excellent condition without evidence of leak or steno¬ 
sis. Experience with wound dehiscence has led us to adopt cither careful closure 
with multiple stay sutures or Iiuried steel wire. The second patient liad respiiatory 
difficulties during and after operation which may have been related to curare 
administration. She seemed better for 30 liours but died suddenly 48 hours after 
operation. Autopsy showed multiple pulmonary emboli. The uretero-intestinal 
anastomoses were excellent. 

It -will be noted that the mortality after the one stage urctcro-cnterostomy and 
cystectomy is higher in this series than that after the two stage procedure—17,6 
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per cent as contrasted with 9 per cent. We believe that this is significant and 
plan to use the two stage procedure in poorer risk patients. 

The 4 deaths after either one or two stage uretero-enterostomy and cystectomy 
occurred as follows; 

A 46 year old man with extensive infiltrating carcinoma of the bladder was in 
good condition and without significant ureteral dilatation (table 5, C). Bilateral 
uretero-enterostomy and radical cj'^stectomy were carried out without incident. 
The patient did not do well though urinary output was adequate. A tender mass 
developed in the left retroperitoneal space which was incised and drained on the 
seventh postoperative day. The fluid was clear urine without gas or fecal con¬ 
tamination. A left nephrostomy was also done for safety. The patient developed 
jaundice and lower nephron nephrosis. This was gradually clearing accompanied 
by increasing urinary output and falling blood urea nitrogen when pulmonary 
sjTnptoms developed and the patient died suddenly 16 days after the original 
operation. Postmortem examination revealed a massive pulmonary embolus. 
Uretero-intestinal anastomoses were in excellent condition. There was no evi¬ 
dence of residual urine in the left retroperitoneum and no intraperitoneal patho¬ 
logical process. Microscopic study of section from the kidneys showed healing 
tubular degeneration. We are at a loss to account with certainty for the urine 
leak, but the ureter above the site of anastomosis must have been injured or leak 
occurred from the anastomosis which subsequently sealed over without residual 
evidence of same. This was the onty patient who died from causes related to 
uretero-enterostomy. 

Two male patients, one with cancer of the prostate and the other with extensive 
cancer of the bladder and unrelated cancer of the sigmoid died from pulmonary 
embolization 10 days and 2 days respectively after operation (table 5, D and B). 
There was no evidence that uretero-enterostomy was related to death in either 
case. Case E should have had a staged procedure. 

A patient with extensive cancer of the bladder made an extremely satisfactory 
convalescence from bilateral ureterosigmoidostomy (table 5, F). Exci’etory uro¬ 
grams before cystectom}'- revealed marked improvement of unilateral hydro¬ 
ureter and hydronephrosis existing prior to operation and a normal contralateral 
pelvis and ureter. After cystectomy the patient had an episode of intestinal ob¬ 
struction which was satisfactorily handled by Millei-Abbott tube decompression, 
and was apparentlj'' making a slow but good convalescence when a m 3 mcardial in¬ 
farct developed and he died. Postmortem examination showed excellently healed 
and functioning uretero-intestinal anastomoses. 

In summarjq 6 patients died after bilateral uretero-intestinal anastomosis: 4 
from pulmonary emboli, 1 from bronchial pneumonia, and 1 from myocardial 
infarction. A careful analysis of the postoperative periods, supplemented by 
autopsy findings in four of the cases, indicates that in only 1 case Avas death in 
any way directly related to complications of uretero-intestinal anastomosis 
(case C). In this case the complication had been recognized, treated, and con¬ 
valescence seemed assured until pulmonary embolism occurred. The occurrence 
of pulmonary embolism in 4 cases gh'^es cause for reflection. In 2 cases death 



um;TEUO-i;xTi;nosToMY 


77 


occurred j-o soon after operation ttmt the findings at autopsy weic unsuspected. 
One wonders uliether eaval ligation -sliould be carried out a.s tin integral part of 
radical pelvic .surgery. 

I'..M!UV COMI’I.IO VTIOXS 

Early postoperative complication occurred in 1-1 of the -10 patient.s (including 
patients who died). Tlu'se are listed in table 7. The complications ctmsing death: 
pulmonary embolism in -1 jiatient.s, wound dehiscence and bronchial pneumonia, 
transient intestinal obstnictionand myocardial infarction, each in I patient, have 
been discussed. 

, fiUcslitml obstruciion. Intestinal obstruction reiiuiring secondary operation de¬ 
veloped in 2 patients. The first patient was a woman of 55 with urinary inconti¬ 
nence whow.as found at ojieration to have poor bowel preparation. Considerable 
soiling of the peritoneal cavity occurred. lntc,stinat obstniction developed and 
was found to be due to angulation and fivation of a loop of small bowel at the 
site of right uretcro-intcstinal anastomosis where a small abscess wa.s found and 
drained. Subsciiuently stricture of a troublesome nature developed at the site of 
each urctcro-intostinal anastomosis, a clear cut relationship between cause and 
effect. 

The .second patient had pronounced divcrticnlosis of the .sigmoid bowel. Bi¬ 
lateral uretero-enterostomy was performed with diflieulty bccau.se of the condi¬ 
tion of the bowel but recovi'rj' after oiicration was uncomplicated and e.xcretory 
urograms showed a normal upper urinary tract. After ryttcctomy the patient 
manifested .signs of large bowel obstruction in the pro.xinial sigmoid and trans¬ 
verse colostomy wa.s nccc-sary. Subscfiuently a pemianont transver.se colostomy 
has been fashioned and the pio\imal end of the distal bowel has been closed .so 
that the urine is hold and passed fiom the segment of the lower bowel which has 
been detached at the level of the mid-portion of the transverse colon. There is no 
absolute proof in this ease that large bowel obstruction resultctl from diverticulitis 
since it is possible at the second operation that retraction of the bowel or manipu- 


7. L'arlrj opcrafiic comph’caiioiiK (40 cfifcs) 

One or moro nonfatal or futu! compHcnlions occurred in 11 patients 



Ca^cs 

Pulmonarj' embolism 

4 

Intestinal obstruction 

3 

netroperitoneal urinary o\travas.ition 

i 2 

Urinary and fecal fistula 

1 

Urinary fistula 

1 

Wound dehiscence 

1 

Intraperitoneal urinary extravasation 

1 

Wound abscess 


Thrombophlebitis 

1 

Myocardial infarction 

1 

Acute pyelonephritis 

1 

Bronchopneumonia 

1 
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lation may have disturbed its position or fixed it in a position which resulted in 
kinking, but we believe that extensive diverticulosis is a real hazard when uretero- 
intestinal anastomosis is being done and that probably a history of diverticulitis 
should be considered a contra-indication to uretero-intestinal anastomosis. This 
does bring up the question of the effect of liquid feces on diverticulosis and 
diverticulitis and one Avonders if the oA^erall effect Avould be good or bad. 

Leak from site of anastomosis. This occurred in 3 cases one of which was de¬ 
scribed above as a contributory cause of death. We have no explanation for this. 
The procedure was carried out by the senior author in a satisfactory manner. 

The second case Avas that of an eldeiiy clergyman uith a papillary carcinoma of 
the bladder Avhich Avas thought (W. F. L.) to be amenable to suprapubic electro¬ 
coagulation and resection. When the bladder Avas opened one could not Avith 
certainty delineate the margins of the tumor and it appeared that anything short 
of cystectomj’’ Avas inadvisable. The patient’s boAvel had not been prepared for 
uretero-enterostomy but it aa'us decided to go ahead anyAA^ay. Bilateral uretero- 
intestinal anastomosis aa'RS done Avithout much contamination of the peritoneum 
and seemed satisfactory. Cystectomy aa'US also carried out and proAi’ed to be the 
proper procedure inasmuch as study of the specimen re\'’ealed invasion of the 
prostate. After operation antibiotic therapy aa’rs given adequately and the patient 
did Avell for seA'eral days only to deA'elop tenderness and a mass in the right 
retroperitoneum which Avas drained. This Avas folloAved by persistent fecal stained 
urine drainage from the AAmund. A nephro-ureterectomy Avas subsequently done 
and the fecal fistula closed by direct surgical attack (listed uirder early and late 
secondary operation, tables 8 and 10). The patient thereafter did Avell in vieAv 
of a normal left upper urinary tract but subsequently died of liAmr metastases. 
This complication AA'-as no more than just rew'ard for an error in eA'-aluation and 
procedure. The complication in this case Avas retraction of the ureter due to 
separation of the anastomosis. 

The third case of urinary extravasation or leak occurred in a 65 year old man 
with extensiAm carcinoma of the bladder and pelvic Ij^mph node metastases. Bi¬ 
lateral uretero-enterostomy Avas done as a palliative procedure. From the techni¬ 
cal standpoint all Avent Avell but the day after operation the patient became dis¬ 
tended and by the morning of the second day after operation it Avas apparent 


Table S. Early secondary operations foi complications 
One or more secondary operations were required in 7 patients 


Exploration for intestinal obstruction 
Secondary closure of wound 

Drainage of retroperitoneal urinary extravasation 
Drainage of intraperitoneal urinary extravasation 
N eplirostom}' 

Ureterostomy 

Eepbrectomy 

Colostomy 


Cases 


2 

2 

2 

1 

1 

1 

1 

1 
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Tmh.i; 0. hnir cam/ilicalion^ (S4 amri) 



Ca«s 

Stricluro of \irolors of pinnifirimt dojirro (rosults as fair or 

1 

poor ) . . . 

0 

I’o'itopcrativo iiiclKioiial liormn 

:i 

ryoloiipphritis 

a 


Tahm. in. I^nfr srcimdarif vjfrratinri^ 

Tlic'c wen- nil iH'rfornn'<l nii pntieiit with cnrly cornplicntions 




Nephrostomy (bilaleral). 

1 

Xoplircctomy 

1 

Clostirc of urinary ami fecal fistula 

1 


that there wns intrapcritoiieal ncctimulnlion of tiriiie. The abdomen was reopened, 
a large volume of clear urine evacuated, the Mtc.s of ana.-^tomo'sc.s inspected and 
leakage of urine was demonstnilcd from the tunnel on the right aide. However, 
the ana.stomo»c.'s seemed in good condition otherwise, .so that an evtraperitoucal 
dmin was placed to the site of leak and the abdomen closed without drainage. 
The subsequent course wa.s eminently .satisfactory and excretory urography a 
month after operation .showed perfectly normal amal pelves and ureters on both 
sides. 

Those three iustaucc.s of leakage from the sites of anastomo.scs indicate that 
prompt, elTectivc drainage usually saves the day. 

Other minor complications: wound ab.«ccss, thrombophlebitis, acute pyelone¬ 
phritis, each occurred in 3 patients. The patient with pyelonephritis went on to 
an excellent convalescence and has never liad a febrile episode since. 

Operations incident to the treatment of cnrly complications are listed in table S. 

coMruc.vTioxs 

Late complications thus far'havc been few. Three incisional hernias occurred 
but have not been repaired. Pyelonephritis 1ms been observed in only 3 patients. 
One patient, with a pooranatomical result, who died within one year from re.sidual 
cancer, had several attacks of pyelonephritis controlled by antibiotic therapy. In 
another patient, who had had previous pyelonephritis, .severe acute pyelonephri¬ 
tis developed in one kidney which did not rcs))ond to antibiotics and required 
nephrectomy. This was puzzling inasmuch ns e.xcrctory urography demonstrated 
a good anatomical rc.sult. The third p.atient had bilater.al pyelonephritis and re¬ 
quired bilateral nephrostomy. She is now free from trouble and doing well. 

Pyelographic study since operation has revealed hydro-ureter or hj’dronephro- 
sis of a significant degree in 6 patients which is presumed to be the result of 
strictures at the site of anastomoses. These arc listed in table 11 as fair or frankly 
poor results and failures. 
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Table II. Ultimate chnical result attained after nreterosigmoidostoiny (4O cases) 



Cases 

Excellent (upper urinary tract normall. 

24 

Good (slight but appreciable hydronephrosis on one or both sides).,. 

7 

Pair (moderate to severe h 3 'dronephrosis on one or both sides into good 
renal function). 

3 

Poor (frank failures). 

3 

Death too earlj' to permit roentgen or anatomic evaluation of uretero- 
sigmoidostomj' result.. 

3 




Table 12. Analysis of state of 67 individual ureters before and after vreterosigmoidostomy 

(roentgen observations) 



Cases 

Preoperative dilatation due to disease, regressing to normal after oper¬ 
ation. 

10 

Normal ureters showing temporar 3 ', slight, postoperative dilatation but' 

iilf,iTnnt,e»Iv rfttiirninjr t.o normnl ... < 

9 

Ureters normal before operation and remaining normal at all times 
thereafter. 

1 24 

Preoperativeb’' normal ureters showing permanent slight but appreci¬ 
able dilatation after operation (“good” result). 

11 

Preoperatively normal ureters showing permanent moderate to sjvere 

4 

Preoperativeb' normal ureters with frank failure of uretero- 

6 

Ureters dilated preoperatively due to disease, with persistent post- 

3 

Postoperative reflux of bowel gas demonstrable radiographically in 

0 



PRESENT CLINICAL RESULTS AFTER URETEROSIGMOIDOSTOMY 

In table 11 is tabulated results obtained on the basis of pyelographic findings. 
Twenty-three patients were found to have an essentially normal upper urinaiy 
tract. Seven patients had a good result as evidenced by very slight but appreciable 
hydronephrosis or hydro-ureter on one or both sides. Three patients were found 
to have moderate to severe hydronephrosis on one or both sides, but with good 
renal function. It is likely that re-implantation, ureterostomy, nephrostomy or 
implantation into an ileal loop will ultimately be necessary to keep these patients 
well. Three patients have been frank failures and two have required external 
diversion of one or both kidneys. The third patient with pyelonephritis mentioned 
above died before drainage was necessarjn 

An analysis of the results in terms of individual kidneys is given in tables 12 
and 13. It will be noted that 43 of 67 ureters (36 patients) were found on post¬ 
mortem examination or by excretory urography to be excellent (normal), 12 were 
good (slight hydronephrosis), 5 were fair, and 7 were poor. If we consider the 12 
good results acceptable we find 82 per cent acceptable results. 
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Tuwk 13. Vtnni rrtuU^ in 07 frpnratc urrtfrnHiqmtiitl Iranuplnntii 


lAcclIcnt ^ 

Good 

Fiiir 1 

Poor 1 

n 

12 

o 

7 


T\ni L 14. rorrWfi/jtm of pi/rlofjrnpfiK'/ifuhfto^ nftrr nr4 {rroiii/mtnrlo^looii/ iril/i jio^tlopcroinc 

hloofl htorhrmtrni nli/dtc^ (^0 cn<ef) 

1 

Result [' 

N'o BiocJiemml' 

' II)p<rcli!orcrnic 

Dj'tiifbmce i 

AoJfwis 

I 

lAcollonl (nornnl Ujiprr nrinary trnct) 

n 

0 

Good (pliplit lull jtpprot 1 ‘ddo porvislrul hxdronopliro***^^ 

o 1 

1 

I 

Pair (rnodorato to poxcro jiorpiblent hxdroiit'phro*-is but Rood 

dxc excretion in p.xolojir.uns) j 

0 

1 

Poor (failure^) 

I 

1 


A further coiiMtlcratioii of the pyeloKmpliie fin(hnK> is interestiiip. There \\cro 
lOpohc.s nnd ureters «hieh .showed .sipnifieuiit ddiitntioii prior to operation wliieh 
returned to normal after uretero-entorostomy. 'J'wenty-four renal pelves and 
ureters which were normal hefoie opemlion .showed no evidence of dilatation 
afterwards. There were fl ureters and renal pelves which showed slipht temiiorary 
postoperative dilatation which .suh'ecpiently returned to nonnal. There were 11 
normal renal pelves and tireters which showed .sliphl but iiermancnt dilatation 
subicciuent to uretero-enlerostomy, elassified ns pood. ]'our renal pcKes and 
ureters which were normal iirior to operation have shown peimnncnt moderate 
to severe dilatation hut with pood ixmal fiinc tion, classified ns fair. Si\ preopera- 
thcly normal ureters are failures. Tliiee renal pelves nnd ureters wliich were di¬ 
lated preoperatively have shown some persistent dilatation which has been 
classified as a good result in one, fair in one, aiul poor in one. 

We hare never noted any iiostoperntive uropraphic evidence of pas in a ureter 
or renal pelvis, nnd barium enemas obtained occasionally have never demon¬ 
strated reflux of baiium into the ureters. The longest period of obseiwation is 
nearly five years. Patients have continued to do well. It would appear that m 
general when a good result has been obtained, little if any change occurs as the 
years have gone by. 

IIYPF.HCHLOUI.MIC ACIDOSIS 

The discussion during the last few years relative to the frequency and cause 
of hyperchloremic acidosis after uretero-intestinal anastomosis has made it de¬ 
sirable to study this .series of cases to delenniiio the incidence of significant 
electolyte disturbance Our fir.st obserx'atiou is iclativc to blood urea nitrogen 
levels after operation. These were obtained eveiy 2 days on the average after 
operation. Of 37 p.atients who lived icasonablc poiiods after opoiation or who 
recovered, 28 showed no elevation of blood urea nitrogen, 8 showed slight oleva- 
bon, and only one marked elevation (a patient with lower nephron nephrosis). 

The correlation of blood electrolyte detenninations of sufficient frequency to 
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be of value in determining whether the patient had or did not have hyper¬ 
chloremic acidosis, and pyelographic findings, was possible in 20 patiehts. The 
results of this correlation are given in table 14 and show that in 11 patients in 
which the upper urinary tracts were normal after operation there were neither 
clinical nor chemical signs of hyperchloremia. In 2 patients with good but not 
perfectly normal upper urinary tracts there was no evidence of hyperchloremia. 
In 4 other patients, also considered good, clinical and laboratory evidence of mild 
hyperchloremic acidosis was present. These patients had to force fluids and oc¬ 
casionally to take sodium bicarbonate. In one case hyperchloremic acidosis de¬ 
veloped after unusual exertion on a hot day but promptly recovered when fluids 
were given. One patient with a fair result has mild acidosis controlled by fluids, 
alkali and frequent rectal evacuation. Two patients with poor anatomical results 
were studied. One has never had an 3 ’- signs of the S 3 mdrome (it must be admitted 
that renal function is still good), while the other required careful watching be¬ 
cause of rather severe acidosis but has been subsequentl 3 ’- relieved by bilateral 
nephrostomy. 

These observations make possible the observation that if renal function is 
normal prior to ureterosigmoidostomy and if a nearly normal functioning ureter 
results from operation there is little likelihood of troublesome acidosis. On the 
other hand, if there is impaired renal function (low renal reserve) to start vdth 
or if tubular function is impaired as a result of operation either because of ob¬ 
structive changes or infection or both, the incidence of troublesome hyperchlore¬ 
mic acidosis will be quite high. 

It is fair to state that in our opinion uretero-enterostomy utilizing the intact 
bowel should not be done unless renal function is essentially normal or can be 
expected to return to normal if a good result is obtained. In the same vein it must 
be just as clearly understood that if the anatomical functional result after uretero- 
enterostomy is not acceptable some other t 3 '-pe of urinaiy diversion must be con¬ 
sidered and ultimateb’’ performed if poor health and ultimate death from renal 
failure are to be averted. It may be that the transplantation of ureters into an 
ileal loop may be very helpful in treating uretero-enterostomy failure. Occasion¬ 
ally an early poor result may be converted into an acceptable one by temporary 
nephrostomy and should probably be done more often. Decompensation of a 
ureter and renal pelvis of severe degree will not right itself without drainage. 

CONCLUSIONS 

The mortality, complications, and late results obtained from uretero-en¬ 
terostomy performed by the Coffey 1 technique on 25 patients are briefly sum¬ 
marized. 

The technique of the ‘combined’ uretero-enterostomy is restated and illus¬ 
trated. 

The results obtained to date of its use in 40 patients have been analyzed for 
mortality, early and late complication, secondary operations, anatomical results, 
incidence of hyperchloremic acidosis. 

30 Bennet St., Boston 11, Mass. 
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TliP need for divcrtin(r the urinary atreani poses ii tlilemina for tlio urologist 
to wliicli at present there is no ftilly satisfactory answer. lie may sacrifice lon¬ 
gevity for the .sake of pre.sprving tlio patient’.s volitional control over feces and 
urine, or ho may sacrifice, volitional control for longevity. 

The operation presented here aims at satisfjdng both of these re()uiremenfs. 

Tin; AUTiioics’ oim;h.\tios' 

lia.tic jeahtres. The operation consists of using the i.“olafc<l rccttim a.s a new 
bladder, and creating a new ix-cttim hy mohilir.ing the sigmoid colon to sufficient 
length to permit it.s being pulled through the perineum immediately anterior to 
the anus hut tinder the external .sphincter ani mu.«cle. 'This muscle thus encircles 
both the anus (outlet for urine) and the sigmoid .stoma (outlet for feces), pro¬ 
viding complete sepantliou of the sfrcam.s, together with voluntary control of 
fece.s and urine. There an; other advantages: 'The patient is not conscious of an 
artificial orifice in an unnatural site; the new bladder may easily be eystoscoped, 
and a total cystectomy may be pcrformetl, if indicated. 

Preoperative preparation. I’roiter bowel sterilization before .surgery is of o.xlremo 
importance, due to the fact that open anastomosis of the ureters to the gut is 
performed, with emphasis on obtaining a secure suttire line. This can only be 
safely accomplished when bowel sterility is ns.stircd. The fear of contamination is 
entirely justified when the fecal and urinaiy streams arc again to be joined; but 
when the rectal ampulla is a sterile container, never to bo contaminated by fece.s, 
one is warranted in deiiarting from conventional modes of anastomosis in which 
the ureter is plunged ha.stily info a small hole in the bowel, or anastomosis is 
tediously performed with jioor exposure and no assurance that patency has been 
established. ^Yc therefore elected to treat the now bladder ns sitch, and iierfomi 
ureteral anastomosis with the reefttm open (ns in a routine ureterocystostomy). 
The extreme importance of proper bowel sterilization under these circumstances 
i.s obvious. 

In preparing the bowel, we have followed the excellent system of intestinal 
antisepsis outlined by Poth, who advises that the surgeon bo familiar with some 
of the serious complications which might arise from the use of intestinal anti- 

lotics, especially the “cholcriformic syndrome” arising from intestinal entoro- 
toxins. In his extensive studies, Poth found the most effective antiseptic to be 
neomycin. In a small percentage of c.ases (10 per cent) there appeared an over¬ 
growth of A. aerogenes. 'This can bo suppressed by phthalylsulfathiazolo (thala- 
uiyd) taken with the neomycin. In addition, Poth found it impossible to grow 

Itead at annua! meeting, American Urological Association, Now York, N. Y. June 1,195t. 
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bacteria from a bowel flooded with 1 per cent neomycin solution 30 minutes 
before operation. 

We therefore combine the regimen of intestinal antisepsis advocated by Poth 
with flooding of the lower bowel with neomycin solution: 

1) The patient is placed on a nonresidue diet. 

2) At 1:00 p.m. of the day before operation, 60 cc of castor oil, 1.0 gm. of 
neomycin and 1.5 gm. of phthalylsulfathiazole are given. 

3) At 2:00 p.m., 3:00 p.m. and 4:00 p.m., 1.0 gm. of neomycin and 1.5 gm, of 
phthal 3 dsulfathiazoIe are given. 

4) Every 4 hours after tliis until operation, 1.0 gm. of neomycin and 1.5 gm. of 
phthalylsulfathiazole are given. 

5) One hour before surgery, the lower bowel is flooded with 1 per cent neo¬ 
mycin solution through a catheter. This is held in the rectum and sigmoid to the 
time of operation. 

Technique of operation. The patient is placed on the table in the supine posi¬ 
tion. 

A transverse incision is made in the lower part of the abdomen. The peritoneum 
is opened, and all la 3 ’'ers of the incision are opened from angle to angle. 

The patient is then placed in the Trendelenburg position. The small intestines 
are packed off, e.xposing the rectum, sigmoid, pelvic parietal peritoneum, and 
urinary bladder. 

Incisions are made in the pelvic parietal peritoneum on each side of the recto¬ 
sigmoid. Both ureters are identified, dissected free, and transected as far distal 
as possible. No crushing clamp is placed on the proximal end of the ureter. Both 
ureters are intubated with TE pol 3 '’eth 3 dene catheters and the urine allowed to 
drain away from the operative site. Different colored catheters are used, to 
identify urine from the right or left kidney. 

The site of transection of the rectosigmoid is determined by ascertaining the 
lowest level at which the ureters may be easily transplanted. At the selected site 
the mesocolon is opened to admit two Payr intestinal clamps, and the recto¬ 
sigmoid is ti'ansected. 

A traction suture is applied to each angle of the proximal sigmoid, to hold the 
bowel up as the Payr clamp is removed. All neomycin solution is removed by 
suction, to prevent spillage into the peritoneal cavity. The proximal end of the 
sigmoid is then closed with a temporaiy continuous suture. All sutures are 
gathered in a clamp and laid aside. 

A traction suture is applied to each angle of the distal bowel (rectum), which 
is held up by assistants as the Payr clamp is lemoved. All neomycin solution is 
suctioned away. 

The rectal ampulla (new bladder) is now ready for ureteral anastomosis. A 
mucosa-to-mucosa technique has been used by us, with good results. However, 
we do not advocate any particular method of anastomosis over others. 

A sharp-nosed clamp is introduced into the open rectum and pushed through 
the wall at the desired site. The intubating ureteral catheter is grasped by the 
clamp and pulled into the rectal lumen, drawing the ureter to the bowel wall. 
Using No. 00 atraumatic chromic catgut, a mucosa-to-mucosa anastomosis is 
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unnf». ^"slcy-Johnson O|)eratioii for diversion of urine, with voluntary control of 
feces; first, or abdominal, stane of procedure. /, Skin incision. 2, Ureters exposed. 
...h transected near bladder and intubated wUIj polycthvlcnc catheter. Left 

moifl divided. S, lloetosiKinoid transected between l*nyr clamps. Proximal sig- 

* temporary suture. KiKht ureter hoe been fransplantcd over splinting 
ciosod "'^1 ^^ciiiR transplantcui. 5, Both ureter.s transplanted; distal rectosigmoid 

normw’ F/’^'PlctitiK new bladder. Frceinix proximal sigmoid from mesocolon and vessels to 
Jt to 1)0 drawn tbrouKh roclovosical space and perineum. 

perfomiod over the catheter. The end of the catheter is tlieii tucked into the rectal 
ttnipulla splinting the anastomosis. (This is later drawn through tlie anus manu- 
and fixed in position.) A similar procedure is performed on the opposite 

.The rectum is now closed with a laj^cr of continuous atraumatic No. 00 chromic 
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catgut sutures, followed by an interrupted serosal la 3 ’^er of the same material. 
This completes the new bladder. 

The next step is to free the proximal sigmoid of attachments and provide 
enough length to allow it to pass through the rectovesical space, under the 
external sphincter ani, and out the perineal incision. This involves transection 
of branches of the sigmoid artery, with preservation of the secondary arcades to 
supplj’- collateral circulation to the end of the bowel. If the arcades are inter¬ 
rupted, necrosis of the perineal stoma will result. Exactly how much length is 
required, and how many branches of the arterj-- to transect, must be left to the 
surgeon’s judgment. Considerable mobility can be obtained by dissecting free 
the peritoneal attachments of the fixed, or iliac, segment of the sigmoid. It may 
even be necessary to go as high as the splenic flexure, divide the phrenococolic 
ligaments, and swing the entire descending colon mediall 3 ^ Mobility of the pelvic 
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Fig. 2. Second, or perineal, stage of operation. 1, Patient in lithotomy position. Showing 
skin incision directly over anus. 2, Dissection carried between lectum and e.xternal sphincter 
ani to rectovesical space. 3, Proximal sigmoid drawn through rectovesical space and into 
perineal wound by traction sutures (not clamp, as illustrated). 4, Temporary sutures clos¬ 
ing proximal sigmoid opened, and mucosa of proximal sigmoid approximated to skin edge 
with interrupted sutures 
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segment of f-igmoid i*; linmpcicd almost entirely by va<-ciilar supply; mobility of 
the iliae segment, by Inek of mesentery and by |)eritononl nttaelimeiits. 

When adequate length of sigmoid has been attained, the patient is placed in 
the lithotomy position, an assistant lemaining abo\’e. A tcmieireular incision is 
made IJd to 2 cm. anterior to the amis, with the convexity anterior. .Vn index 
finger in the rectum helps to guide the diso-pction, whii'h is carried under the 
external .sphincter aid muscle to the recto-nreihralis muscle. Sharp dissection 
should be used in Inuisccfing the leelo-nrethralis, after which the rectum m.ay 
(jiiitc easily be retracted posteriorly, exposing Itenonvilliers’ fascia in the male. 
Further dis,scction under the hasp of the bladder leaves only peiitoncum .sepa¬ 
rating .a finger in the reclox-csical imnch nboi-e from the operator's finger below. 
I.ongrervic.al packing forceps-are passed through the peritoneum fiom below into 
the rcctovcsicid pouch. After the peritone.al incision has been w idened .s-ufiieicntly, 
the assistant abox-e place.s the traction .sutures on the .sigmoid and a long Penrose 
drain into the jaw.s of the forceps, and the .sigmoid and drain are pulled through 
the incision and out the perineum. 

The tcmporaiy suture closing the bowel is remo\-ed and the sigmoid Hiluied 
to the honlers of flic perineal incision xx’ilh inlernipitxl .sutures of Xo. 00 cliiomic 
catgut. The sigmoidal muco'a has been pulled 1 to 2 cm. beyond the .skin edge, 
to insvire any necrosis of the extreme end of the bowel from c.xtending into the 
incision and inx'olving the vital external .sphincter ani. While this protective 
mca.sure has no cfTcct on continence, it does- lea\-e some redundant mucosa which 
may be resected later. Further experience will prohahly allow direct mueo.sa-to- 
skiii suturing, as there has been no evidence of terminal .sigmoidal necrosis. 

^Vith completion of the new rectum, a finger is inserted into the anus (outlet 
of the new bladder) and the ends of the .splinting ureteral catheters are with¬ 
drawn. An ISF rubber eathelcr is inserted into the anus and .sutured iu po.sitiou 
to the skin. The splinting eatlietens arc then fixed to the iudw-elling rubber 
catheter. 

The patient is returned to the original -supine position and the .abdominal 
incision closed, prcfernhly xvith drainage fiom above ns xvell ns below. Through- 
■iiid-tlirough wire closure may bo used, if desired. 

^’ostopcralhcfollow-tij). At the present writing, there nre 2 patients W'ith more 
than 0 months of follow-up. The first operation of this t 3 ’pe was performed on 
July 3, 1953, and the .second on August 7, 1953; therefore, these patients nio iu 
dicirninfi, and eighth postoperative month, respectively. Iloth had tran.sitiounl 
cell carcinoma of the bladder for w-hich rj-stcctomj' was performed, the first 
patient having a oiie-stage and the second a two-stage pioccdurc. Xeither has 
siow-n rccurronte of malignanej', alloxving follow-up studj' of the function and 
of the new- bladder and rectum. 

^’Jf prime importance is that both have x'ohmtar}' control over feces and urine, 
or 3 movements of formed stool, and 4 to S urinary voidings dailj’, are the 
c Tliore is no involuntary loss of mine or feces wiiile Ijring, sitting, walking, or 
tion Of special apparatus are roquiied. Voiding and defec.a- 

■on often occur together but maj^ occur sepaintely, and one patient states that 
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Fig. 3. Sagittal section showing end result of operation, and relation of new bladder 
(rectum) to new rectum (proximal sigmoid). Fecal orifice is immediately anterior to urinary 
orifice (original anus), and both are under control of external sphincter ani. 2, Appearance 
of perineum at completion of operation. Courtesj’'of the Journal of the International College 
of Surgeons. 

he is conscious of the difference and can hold his urine while defecating, or vice 
versa. This phenomenon at present defies explanation. 

Observation of these patients in the nude, front and rear, fails to reveal the new 
orifice, which is thrown into view when the patient bends from the hips. The new 
rectum in both has redundant mucosa, due to the precaution of leaving to 2 
cm. of sigmoid beyond the edge of the incision. While this has in no way in¬ 
convenienced either patient, a direct approximation of sigmoidal mucosa to the 
skin edge would eliminate it. Secondary repair has been suggested for cosmetic 
purposes. 
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An oMiminiiip fingor in tlio non rectum palpates a tone veiy similar to that of 
the amis, and the patient can, on eommniid, eonstriet the palpatiiiR liiiftci with 
the e\lornnl sphincter ani muscle. Xcilher patient has any evidence of btrietuic. 
A hariiim enema demonstrates pood control of the .sphincter o\cr the ojiaque 
medium. 

Cntheteriration (under .sterile conditions) of the anal openinp to the new 
bladder has shown insipnificant residual nriiie after voidinp. The bladder ca- 
ji.icity in both cases is ,300 to O.IO ce, and the desire to void occur.s at over 200 cc. 
The urine is clear, with .shreds of mucosal material, llepeated examination of 
centrifuped specimens of urine have .shown from 0 to 10 white blood cells per 
high power held. Cultures have been .sterile as a rule. The second iiatient com¬ 
plained once of fa’quent voidinp, the urine was found to contain dO to (10 white 
blood cells jicr hiph power field, and a culture yielded 11. proleus. This condition 
re.q)ondcd to antihiotics. 

Cy.stoscopic examination has been accomplished easily in both bladders and 
the ureteral orifices located by indipo carmine intravenously injected, .attempts 
at ureteral catheterisation have thus far been considered unwise. 

Cybtoprams show pood f-phinctcric control over the bladder eonteiits. One 
patient has mild hydro-ureter and hydronephro-is—due, piobably, to an m- 
ercaae in pressuie in the rectum as compim'd to the normally low pressure in the 
urinary bladder. If such is the ease, it is to he expected; and the jiropiiosis m 
relliix of sterile urine must not he confused with (hat when urine is eoiilamitiated. 
Why our first patient has no hydro-ureter in the face of normally hipher pressure 
III the rectum is not clear, uiilc's a \-alvular action, preventiiip reflux, has been 
created unwittinply at the site of anastomosis. 

The blood chemist lies of both iiatieiits liax-e remained essentiiilly unchnnped 
since operation. 


.SUMMMIY \NI> rOXCI.U.SIOXS 

A new operation for urinary dix-ersion, with 'cpaiatioii of the uiiimry and 
fecal streams and with voluntary control of urine and feces, is described. 

The importance of proper preoperative piepaintion is sticssed, and the neces¬ 
sary steps aic given in detail. 

The first two patients operated upon by this proceduie have been followed up 
for 9 and S months respectively at the ])icsent wiiting. The follow-up shows that 
these two cases aie entnely .satisfactorj- ns regards control of both urine and 
fetes, and elimination of the lesion which made uiinary divcision neccssaiy. 

Ihis proceduie is indicated in any condition icquiriiigiiiinaiy divcision, wlicio 
the underlying pathological process is not likelj- to piovc fatal in a shoit time. 

It IS our belief that this new opeiation offers a gieater hope of longevity com¬ 
bined with patient comfoit than any method of diveiting the uiiiie now in use. 

Hi E. 7I.U St., ATic Yorl: 21, N. T. 


Boyce, W H .\I.sor 
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ptioii of certain constituents of uniie from luiKC bowel of the c\pori- 
log) ,1 Urol 66: 211, 1951 
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Trom Ihc Parapicpta .SVriico, Veirrnns Ailmiiii^lrnliou Ilo^ptlol, ll'cst lloxbunj, I/h^s 


An earlier paper rcjiorlcd on tlio ‘-PMlal funetion in jiainjilegm, InrgcU in terms 
of its neuromuscular manifestations, and re\lowed brielK the neuropinsiologj- 
iinohed ' The present disdission will amplify this bj’ obsenations on 208 pi- 
ticnts 111 addition to the 200 originallj aliidied, and eoiisidei otliei aspects of 
FCMiality in these people Certain of the sfalenients ni the prior stmh will be 
subjected to modifuation, in the light of mote tomplcte knowledge, and an tITort 
will be made to correlate some of the ivporls in the n tent literature 
Generally speaking, the sewial funetion tomiirehends three major iiitnities— 
P'jctiic, gonadal, and iieuromtisiiilar In a broid sense, the first of these is not 
fundamentally alteied among pamiilegit males, eNccjit in so far as min result 
from discomfort or debility. It is important to diffeieiitmtc between what may 
be called purely intellectual sexual preoiiiipatioii, on the one hand, and that 
awareness, on the other, whuh is the result of somatesthetic stimuli from the 
genital or othei erogenous areas ■ Some indnidunls, e\oii when i irefiilly (jnes- 
tioiied, min be unable to make this distmetion and, in (onseiiiiente, admit to a 
loss of interest when what thev redly mean is a loss of libidinous e\i.ilafion. It 
has been suggested that such mnnifesiations as walls adoriiod with pin-up girls, 
interest m erotic literature, and octasionnl attcmiits to caress nurses oi female 
attendants, all of which stem to be about as iirecalent among jiaraplcgies as 
among othei men of their age, are merely examples of whistling in the daik— 
attempts on the part of the patient to iissuie him=elf of his own (ontmuing 
malencs... But it can just as well be argued that the i ontimiance of these effoits 
oxer months and years, oxen xxithout the rexxaid of libidinous seiisitioii, is sufii- 
tient exidentc that psj (hoscxual actn ity exists 1’his is a tyjie of intiuii}' m xx Inch 
too detailed probing, in the case of a gnen indn idiial, may icsult in false impres¬ 
sions through his inability to define psyihoscxual expciieiicc in tompniison with 
remembered expeiiencc of somatesthetu origin For that reason—altbough it 
maj depend upon intangible factors xxhich defj giajihic leprescntation—a long 
and intimate cxpononcexxith a large gioup of these people, during xxhich they aio 
seen evciy day, all then pioblcms intimately discussed, and a caieful study of 
their personal feelings and reactions made part of then legiilai treatment, is moie 
valuable than sharply delineated iiitoi \ icxx s xx ith a few, how ex ci skilled the inter- 
xiexxer and howoxoi competent Ins intcipietations Based upon such an ex- 
poncneexxith something oxer 700 jiaraplcgic males, the impiession persists that 
once this difficult distinction botxxcmn somatesthetic excitation and pin ely psychic 
activity has been made, the sexuality of these men on the psychic level is esson- 
tially unaltered Again, allowance must bo made fot discomfoit and debility 


J*r!;''?,''*’'”'aualnieetini 
Talbot, H S A repo 
Role of 

Arch Near and I’sxcli , 64: 42, 10; 
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Noi can it be denied that pathological tendencies may become manifest if a 
patient is unable to make a suitable adjustment to his disability, but such changes 
in the group here reported are rare. 

Gonadal disturbances associated with spinal cord injury have been the subject 
of a number of reports during recent j’-ears. Many seem to be offered on a post 
hoc propter hoc basis when, in fact, the causal relationships are by no means clear. 
Cord injury represents a serious trauma associated with a variety of secondary 
consequences, early and late, any of which may lead to changes in body economy. 
To determine whether a significant alteration may be of primar3'^ or secondary 
etiology is not merely academic; such an analysis is of great clinical importance. 
For many of the sequelae of cord injury are preventable, and it is desirable to be 
able to reduce to a minimum those effects which are inevitable and inescapable. 

Discussions of the gonadal changes are usually based upon observed changes 
in the testicle or the occurrence of gjmecomastia. The incidence of testicular 
atrophj’^ in paraplegia has been widely reported, and attempts have been made to 
attribute these changes to a direct neurogenic factor.® There is, however, insuffi¬ 
cient evidence, either anatomical or physiological, to support such conclusions 
firmly, although the}"- are not necessarily wrong. Kuntz'* has been nnable to 
demonstrate neiwe filaments penetrating the tunica propria of the testicle. He 
found changes in the testicles of dogs after removing the inferior mesenteric 
ganglia and the sympathetic nerves accompanydng the spermatic artery, but 
believed these to be due to disturbances of vascular function. Mitchell found the 
inneiwation of the testicle and epididymis so complex that it was impossible to 
delineate its exact derivations.® Kuntz further concluded, after carefully analyz¬ 
ing his previous experimental work, that the possible causal factors in testicular 
atrophy^ other than those associated with the direct experiment, were extremely 
complex and that aity condition materially' affecting the general phy'siologic 
state might be a factor in testicular degeneration. This has also been a common 
clinical observation, which materially increases the difficulty' of demonstrating a 
direct neurogenic causation for the atrophic changes in the testicles. In many' of 
the cases reported, such general factors are noted, and when they are not spe¬ 
cifically' mentioned, their existence may' be assumed to the degree usually en¬ 
countered among these patients. They' include malnutrition, anemia, chronic 
infectious processes, and secondary' parenchy'matous changes such as atrophic 
pyelonephritis and amyloid disease. These and other conditions leading to or 
associated with marked debility are commonly followed by testicular atrophy. 
Another factor is the relationship of changes in the gonads to pituitary disease. 
jMcCullogh and others found such changes and considered that the degree of 
tubulardamagewas relative tothe degree of deficiency of pituitary gonadotrophin 


3 Stemnerman, G. N., Weiss, L., Auerbach, O. and Friedman, jM. : A study of the germinal 
epithelium in male paraplegics. Am. J. Clin. Path., 20: 24, 1950. 

* Kuntz, A.: Degenerative changes in the seminal epithelium of the mammalian testis. 
Endocrinology’, 5: 190, 1921. 

Kuntz, A.: The innervation of the gonads in the dog. Anat, Rec., 17: 203, 1919. 

Kuntz, A. and IMorris, R. E., Jr.: Components and distribution of spermatic nerves and 
nerves of vas deferens. J. Comp. Neurol., 85:33,1946. . 

^IMitchell, G. A. G.; The innervation of the kidney, ureter, testicle, and epididj'mis. J. 
Anat., 70:10, 1935. 
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stimulfttion as rcflPLlptl by tlic iinnaiy excretion of FS II.' Iiicidcnfnllv, lhe\ 
mncie otiicr ob^'Crvations of eoiisuleinble tlini(.al nilorcst One i\as that the tes¬ 
ticular sire ai>pcared to be determined by the sire and number of tlie seminiferous 
tubules, ns roxoaled in the biopsy. The other was that the .sire of the piostatc 
correlated fairly well with the number of Le 3 diR cells Finallj', then tcslieulai 
bmps} materul rexealed no histolopienl eharac lerisfits by which primaiy test it ii- 
hr failure tould be dilTerentiated from that sceondar}’ to pitintar} dise.ise In 
xicw of the alterations m intiiilarx fimction assotialed xxith sex ere tiaiima and 
shock, a mechanism is siipctested for those diniiRCs in testieular stnietuie xxhich 
hnxc been reported ns oecurriiiR xery soon after spinal cord injur}. Klein and 
his co-workers, for instance, found marked modilicitions in the lining of the 
germinal epithelium ns early ns the fourth and the tenth da}si The} repent on 
onl} a few casc.s, and they xxere unable consistently to ropiodiice similar .iltern- 
tions experimentally m nits 

Ilistologicallx, as reported b} xniious author-, the testicular lindings xar} all 
the wa} from minor degrees of maturation arrest to delmite stnictuial ntioph} 
which has exeiy appearance of being irrexersible The last factor, liowexer, is 
clifTirult to prognosticate In other studies on testicular cl} sfnnttion and atrophy, 
a rather remarkable degree of rexersibihty, both function il and anatomiial, has 
been obserxed ’ It is of further interest to note that in most of the reports dealing 
with paraplegics, the atroiihx inxolxes partii iilarlx’ the germinal epithelium, the 
interstitial structure remaining relatix ely iionn il Tlii= w oulcl appeal to eliminate 
a xa'ciilar cause, in a rcccnth completed study, no such predilection xxas found 
with demonstrated xicsculai involxement, the genniiml and interstitial elements 
being similarl} affected' The longest, most carefiillx’ bliidicd, and best docu¬ 
mented senes of cases show mg testicular c h uiges m p iraplegn s is that published 
b} Bon, and his co workers Abnormalities xxere obserx’c'cl in the germinal epi- 
thchum of 31 of 34 patients, the most constant bnchngs being those associated 
with carious degrees of spermatogemc arrest In 7, the histological alteiations 
suggested permanent structural damage,22 xxeie<las.si(icd nsshoxxing “socondai} 
atrophx ” and the findings xxere dc'scribed as “not dissimilar to those in the testes 
of hibernating animals xxitli seasonal cra’ptorehicl testes” Such an obseix atioii, 
of course, suggests functional lexcisibiht} Seeking a neurological basis, the au¬ 
thors suggested the possibility of the innuence of nlteiationsm the heat regulator} 
mechanisms and thought tlic} could establish aeoriclatioii between the tcsticulai 

t’.tjoUl, A anil McKc mlrx, I B R Xltornlions in tcsticul ir Rtructuro 
ulunciion in orpamc (Iiscnse of the intuit irx J Clin Lniloprinol 10*S71, lOoO 
iloo ."''‘'ue, B I Stoll G,Dm\,A and rrunk V Modifications liistologiiiucs 

^ ewiculcs cliez Ics iiaraiilCpaciuGs llcxiic Neurolopiquc 86 SOI, 1952 
rn.ia ,*' ‘"d Russell, AI Improved Bncriiiatogeiicsis iftcr a iiiitritixe liver repime 

™dSterilitx.3 107 1052 

Tlrit 11 °^’T mcl XXiesncr, B P Sicmficaiicc of testicul ir exfoliation in male infertilitx 
“rit Xled 7 2 958,1952 

® A T, Pauli, DP intlPalKen.M Acute non specific epididj mo- 

i!n! ttupraparation ) 

malrs B T , Rosennuist R C and Ilollipcr, V 11 Pcrtilitj in panplcpio 

Bors r 'p ^""docmiol , 10. 381, 1950 

1950^ ^ of gonad'll patn in p'lr'iplegic pnticnts Arch Ncur andPs\ch,63: 
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findings and changes in the sweating mechanism. It was suggested that this might 
explain the continuation of normal menstruation in female paraplegics, the ovaries 
being notably less sensitive to temperature changes than the testes. 

It was considered possible, however, that a hormonal as well as a purely neuro¬ 
genic factor might be responsible for alterations in the gonads. The urinaiy 
excretion of 17 ketosteroids was normal to high in these cases (an observation 
made in another study as well),” and the possibility was considered that tliis 
might represent adrenal hj'-peractivity in response to the various alarming stimuli 
to which these patients are subject, in the form of complications. The urinary 
estrogen levels were also high, while the urinary gonadotrophin levels were con¬ 
sistently low. The biopsies had shown essentially normal testicular interstitial 
elements, and liver function tests revealed nothing to suggest diminished destruc¬ 
tion of circulating estrogens. Such adrenal cortical hyperfimction might impair 
spermatogenesis either by alteration of the pituitary-gonadal axis or b}’’ the direct 
action of androgens on the germinal epithelium, the secretion of gonadotrophins 
meanwhile being inhibited by the relative^ high levels of estrogens and andro¬ 
gens. No mention is made in this study of gjmecomastia or other significant 
alterations in the secondaiy sexual characteristics, and it is a safe inference that 
no such changes were noted. 

On the basis of available evidence, the testicular changes cannot be specifically 
attributed to a neurogenic factor, but are such as might arise from the general 
or hormonal disturbances associated with injuiy or disease of the spinal cord. 
Further, by analogy with similar changes occurring in other non-paraplegic 
patients, there is reason to belie'\’’e that these alterations may be reversible. It 
seemed logical at this point to try to elucidate the problem b}'- investigating 
paraplegic females in terms of their menstrual function. Recent literature con¬ 
tains few references to this, probably because traumatic paraplegia is so much 
more common in males. Cooper mentions brieflj’^ that female paraplegics cease to 
menstruate for three to six months after injuiy and have scantj'- menstruation 
thereafter, but offers no further details.*^ Four young paraplegic women persoir- 
ally observed all continued to menstruate normally after injury, and this has 
been so in a number of others who have been the subjects of personal communica¬ 
tions from their physicians. The menses, of course, may be altered or suppressed 
in women who are anemic or debilitated, so that, here again, the possibility of a 
systemic rather than a neurological background for the dysfunction must be 
considered. Pursuing this inquiry further, a stud}'- was made of nine female para¬ 
plegics, ranging in age from 12 to 22 years.** Eight had had cord lesions since 
birth, not entirelj' analogous, perhaps, to traumatic lesions, but all associated 

Cook, A. W. and Lyons, H. A.; Urinary excretion of 17-ketosteroids in paraplegics. 
U. S. Armed Forces Med. J., 1: 583, 1950. 

Staub, P. L., Menthe, J. A*., Nelson, S. S. and Cohn, H,: Excretion of 11 oxycorticoster- 
oids in paraplegic and rheumatoid arthritic patients. J. Clin. Invest., 29: 349, 1950. 

12 Cooper, I. S. and Hoen, T. I.; Metabolic disorders in paraplegics. Neurology, 2: 332, 

1952 . . . . , . . 

13 Dr. Hathorn P. Brown has very kindbf provided this material from a study carnea on 
at the Massachusetts Hospital School, Canton, Mass. 
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\m11i till' muM uloskclol'il niul vihicral tli'-ouleii tommonlv ‘•ceii witli feiiiiml coid 
injurj Se\cu of tliP'-ooif'lit paticnt-i had normal menslnml hist ones Tliccightli, 
at age of 11, li is not ^et menstninted The one tiauniatie ease in tins group is a 
22-jc ir old woman Mho biistaiiied hei toidinjurj at the age of 19 Cnt.imenm was 
norm d hefoiemjurj and has tontinned normal smee By the e\idemc m females, 
tlicieforc, it would appear that there is no olnious and direit comici tion between 
mjun to the spinal eord and gonadal function There ha\o, of ionise, been a 
numbei of lepoits of jiaraplegie women toneeixing and beining ilnlilrcn Mal- 
mitntion mac abo be a lau'c of secondare amcnorrhei Mam women with pre- 
Mousle 1101 mill menses stoiiped menstmatnigdniiiig peiiods of relaluestanat ion 
111 oKupied countiies Impiiwement in food restored norm'll mcnstiuation in all 
of them without anv further hormonal therap} 

Gjnceomastia has been icported in piraplegic malts, but the frequcni}' of its 
ocellireme sioms to \nr> widely in diffeient seiics of tasfs Cooper mentions an 
iiiiidciicc of 22 per tent, three unil itcral lases and four bilateral, in a senes of 
32 patients o Jn only one of these was malnutrition prominent, but detailed in¬ 
formation IS not gieen as to the general eonditioii of these pitients in othci re¬ 
spects, partiiulaily with leg.ird to eliiomc infeition Befeience is made to the 
compli'N descubed bj Khncfeltei, Reifenstein and Albright,'® but no e\ideutc 
offeicd to suggest that these cases fall into the same lategorj’ Grnbstald and 
Swan'* found a closet an ilogj’ to that sj ndromc in lascs of testicular .itropht in 
lepiosj 'UwsISappareutK a specitie tjpeof orihitiswith widespread libiotic and 
obhtciatue changes, imoKiug the intcistitial ns well as the germinal elements 
G\iioconiaslia in as-ociation with malniitritioii is well known and was obsoiicd 
ficqiioiitly Ill liberated prisoners of war at the end of World War II It has been 
siiggcbtcd that in these instances, there me spceific alterations of the pitiiitaiy- 
goiiailal axis assoentod w ith the lack of piopci ammo aeiils and i crtaiii \ itamins, 
iiotabh the B complex and E It was interesting that in many instances, the 
g>iiecomastia appeared when noianal nulrition was lesumcd, which is c\plaincd 
as follows by Polymenakos ‘‘When these factors are again supplied, the aotn ity 
of the eiidociine sjstem, and cspecialh the Inpoplnsis, incieases, with aiig- 
moiiteil secietion of gonadotroplun and piolactin, causing the same effect as in 
adolcsceiiie There is (iistlj stimulation of the bicast tissue with gynecomastia 
and, sceonill}, stimulation of the testis with incicascd pioduotion of midiogens 
Has incrcaso of androgens inhibits hoimoiial seciction by the hjpophysis and 
restores iioimal function of the hjpophjsis testis axis This probably causes the 
disappcai.iiico of the gjnecomastia Otlici metabolic disorders occui in paia- 

" Cooper I S and IIocii, T I Gjnccomautia in n irnplegic males T Clin Endocrinol 
9.457 1949 

Cooper I S MacCart%,C S andlljneirson.r 11 Ginecomastia in paraplegic males 
J Ncurosurg , 7:301 1050 

Klinefelter, II F , Jr Iteifenslein, E C Jr and Albright, F S\ ndronie eharacter 
ized b> g 5 nccomastia ispcnnatogencsis etc T Clin Endocrinol 2 015,1942 

i'Grabstald, II and bwan E E Genito urinarj lesions in Icprosi J AMA , 149 
1287 1952 

i' PoBmenal os, E G Post starvation gynceomastia Eancet, 1* 1021 1052 
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plegics, usualty as a result of prolonged inactivity and other complicating factors, 
and these may be associated with gynecomastia, although the relationship is 
obscure.'® 

Among the patients who provided the material for this study, gynecomastia 
was seen in only a few instances, three of them actual castrates. With an average 
census of 135-150 paraplegics and quadriplegics, it has not been seen on the 
wards for something over two years. There Avere not more than half a dozen cases 
in the 408 patients Avhose neuromuscular function is covered later in this study. 
Apparently, therefore, gynecomastia is also nonspecific as far as the cord injuiy 
is concerned, and arises in relation to secondar 3 ’- sequelae. Furthermore, none of 
these patients has shown any evidence of change in other secondary sexual char¬ 
acteristics, and this applies also to the female patients already mentioned. A few 
casesof eunuchism have beenreported, but veiy few considering the largenumber 
of paraplegic patients now under observation. In this series, it occurred only in 
those who had been castrated. 

Thus, of the factors that comprise the sexual function, the psychic and the endo¬ 
crine element of the gonadal may remain fundamentally unaltered bj" spinal cord 
injury, if the patient can be kept in good physical condition and can make a 
satisfactory adjustment to his neAv Avay of life. Spermatogenesis is frequently 
impaired, and the neuromuscular function is drasticallj’- modified. No significant 
new material, either factual or theoretical, seems to have been published since the 
prior report on this subject already mentioned, concerning the neuroph}’-siolog 3 '’ 
of the sexual function in males. Excellent discussions of this interesting and rather 
involved mechanism, however, have been provided b}’’ Whitelaw and Smithwick, 
and by Rose,'® in connection with observed alterations after various types of 
sympathectomy. 

Sexual activity in man subserves two functions: first, the obvious biological 
requirement of reproduction; and, second, a complex need for personal e.xpression 
and gratification with all the ps 3 mhological, social, and aesthetic implications 
thereto attached. The latter is apparently the more compelling in our societ 3 '-, and 
certainly among the patients whose cases are here reviewed, there AA'as more 
interest in potency than in paternit 3 L This is not to suggest that none of these 
men is interested in fathering children. It is, with a considerable number of them, 
an important preoccupation, as is attested by the numberwho have gone through 
the complicated processes of adoption Avhen the 3 '' find themselves sterile. This 
ma 3 '- arise from one or more of three factors. First, the failure of spermatogenesis, 
whatever its cause; second, the obstruction of the genital passages in consequence 
of infection spreading from the lower urinar 3 ’- tract; third, the neuromuscular 
d 3 ^sfunction, particularly failure of ejaculation. In spite of this, every clinic 

Cooper, I. S., MacCartj’-, C. S., Rynearson, E. H. and Bennet, W. A.: Metabolic conse¬ 
quences of spinal cordectomy. Proc. Staff Meet. Maj'o Clin., 24: 620, 1949. 

Cooper, I. S., Rynearson, E. H., MacCarty, C. S. and Power, M. H.: Metabolic conse¬ 
quences of spinal cord iniury. J. Clin. Endocrinol., 10: 858, 1950. 

>3 Whitelaw, G. P. and Smithwick, R. A.: Some secondary effects of sj-mpathectomy. N. 
Eng. J. Med., 245:121,1951. ^ ^ 

Rose, S. S.: An investigation into sterility after lumbar ganglionectomy. Brit. Med. J., 
1:247, 1953. 
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(rp.itmj; anj (oii'-Klpr.ihlo immbci of piiaplc^us has icjjortccl llic ocdiireiKO of 
proRii UK ICS among their \M\ts, althoiigii the fad that tin sc iiistaiicts are so 
rqiortul is m itself sunuicnt CMtluKc that lhe\ ate tmusual 'Jhcrc Imobccii, 
In present rtekomng, nine sntli pregimtities, at le ust, iciioited from the group of 
about 100 iiatants flisdiarged from C'ushmg V A Hospital V\en conscuntnc 
allow line for unreported lases, foi the huge mimher of patients still uiiniatricd, 
for tliO'O m the older age gioiip, and for tliosi' who ha\c died, would iiermit at 
least the doubling of this figure, and thus establish a fertilita rate of o per (cnt oi 
bcttei Spctiil ittcntioii to indiMdu il (lists might impnne this e\en more Un- 
fortuiiiteh, the desiie and the tapuita for patormtj do not alwaas eointide, 
niiiktiig not unh for nidi\ idit il dis.ippoiiitmcnts, but for diflu ult} in tnaluating 
the lo\el of fertihta in the group as a whole 
But sime, as has bten said, this desire appears in onlv a small mimbei, it is 
peril ips more important to toiisider se\imht\ m its hro uh st manifestations, and 
as It meets the rdptirements of most of the members of the group This tails for 
an iiuestig ition of the neuromusi tilar phase of se\ual aetiMtt m some detail 
Suth a studj has been larried out m a tciies of lOS iiiraplegn and (|tiadnplegio 
pitienta with l(\elsof iKural iiuoKcnK'iil MiiMiig bLtween the fifth (ervual 
segment .ind the t iiida tiimiia All were males, most of them jouiig, and in the 
majoritj, the cord lesion w is of tiaumatie origin 
'lilt, senes is divided into two groups of 2(K) and 20S patients, respcttivelj, 
cath h uiiig been treated at a Ytterans Administration I’lirnplegia Center, the 
first at MtGuirc V A Ilospit il m ]{i(hmond, Virginia, and the second at Cush¬ 
ing V A Hospital 111 rramitigham, Massiuliuselts The only essential difforciitc 
IS that since the Cushing group was studied a f( w j cars later, it included a larger 
propoitioii of p it lent s with pir.dvsis of longer standing This is piobablj’of little 
sigmficaiite since the pattern of sexual funttioii m these patients is established 
fairlj earlv’, and tends to lem un the same, unless iiltcicd bj neiirosurgcrj or long 
debilitj Ill both groups, about 7o per tent were still in the hospital when studied, 
the remunder having been discharged to tlicir homes Manv of those still hos- 
pitalued had been out of the hospital on leaves and thus had an oppoitumtj, 
whether or not they had seized it, to put thui abilities to the test 
Thcdatawcie gathered bj iiidividiiil (|H(stionnnues, answered undora pledge 
of anoiijmitj The fiuestions wi'rc simplj worded so as to be easilv uiideistood 
and answered Yes or No For tlio«e who wiotc their leplies m the hospital, a 
doetoi was available to intcipict the questions if necessai’} The same assistance 
was avail iblc bv eoiicspondciice to those who lephed by mail There was little 
diffieultj m this respect and the attitude of the patients was universillj one of 
mteicst and co operation 1 he-lOS tabulatedvvere drawn fiom a total of 413, only 
5 having been rejected because of obscuiity In both groups, all the quostionnaires 
had been collected befoie tabulation was begun, and none was in aiij wa> altered 
or interpreted” Questions left umnsvvcrcd were considcicd as ansvveied in the 

^"j^Iunro t), Horne, II 11 and Pauli, D P The effect of injure to the spinal cord and 
caima equina on the sexual potencj of men N Eiir J hied , 239 dOi 1948 

Horne, H II Pauli, D P and Munro, D Pcrtility studies in the human male with 
aumatic injuries of the spinal cord and cauda equina N ling J hied , 239 959, 19IS 
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Table 1. Etiology 



McGuire 

Cushing 

Trauma . 

190 

4 

19G 

Tumor. 

Pott’s disease. 

1 


Syphilis. 

1 


Diabetic arteriosclerosis. 

1 


M3mlitis—undetermined. 

3 


Multiple sclerosis. 


4 

Spinal anesthesia. 


1 

Polio. 


1 

Epidural abscess. 


2 

Hodgkin’s disease. 


1 

Hematomj'elia. 


2 

Guillain-Barre. 


1 



Totnl.. . 

200 

208 



negative. As already noted, the actual tabulations were done three years apart, 
and not compared until the second had been completed. The results in the two 
groups show a remarkable degree of correlation, and it is, therefore, prol?able 
that the total of 408 represents a reasonably adequate sample of this class of 
patients. 

Table 1 shows the etiology of the cord lesion in both series of cases. Table 2 
illustrates the incidence of sundval of the erectile function, broken down into two 
groups: those whose erections can be produced only on a reflex basis by local 
stimulation, and those who respond to psychic stimulation as well. The latter may 
be presumed to have incomplete lesions, although in a large number of them, a 
complete transection is present to all intents and purposes. In table 3 an attempt 
is made to relate the survival of the erectile function to the level of the cord lesion. 
The cases were sub-divided at various levels until one was found at which there 
seemed to be a significant difference between those with lesions above and lesions 
below. Since the reflex centers for neuromuscular sex function are located in the 
lumbosacral portion of the cord, it is not remarkable to observe that the closer 
the lesion is to these segments, and the greater consequent risk of their involve¬ 
ment, the more likelihood there is for interference with this function. Table 4 
summarizes other aspects of neuromuscular sex function. It shows, as might be 


Table 2 



McGuire 

Cushing 

Number 

Per cent 

1 

j Number 

Per cent 

No erection. 

7.3 

36V2 

65 

31 

Local stimulation. 

85 

mi 

101 

49 

Psj’chic stimulation. 

42 

21 

42 

20 

Total. 

200 


208 
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TAiii.r. 3 


Not Oi%rn j 

Dtl an<] Atx}\c 

DI2 and Bclon 

1 'I'C 1 

1 Cu-h. j 

^^cn 

1 Cu>h 

>fcG 

Cu<h 

Xo erection. j !1 

l/ocal stimiil'ition 1 1 

?s\chic stimulation j 3 

3 i 

20 

.’■.''l-r- 

32 

\^7o% 

:iG 

oo"! 

30 

2 . 3 }“% 


Taiim- 1 



1 I-odl 1 

r«>ciiic 

MfCuire 1 

Custiini; 

1 ^^c<^u^rc 

Oi'lnnfr 

Total. 

Rl 1 

101 

1 12 

12 

Pen«ntion 

22 ' 

0 

1 

2,1 

r.jncuhition. 1 

1 

12 

17 

20 

Xoct. Kmi'j'iion I 

U 

in 

12 

13 

In(ercoui>e | 

10 * 

21 

27 

27 

^jiculntion ' 

1 

I 

10 

! 

Crntificntion. , | 

G j 

t' j 

1 22 

HI 


expected, that tliereis n closer approach to nonnni in the group xihicli retains the 
capacity to evoke erections by psycliic atimnlation than in tlioso wlio retain 
only tile reflex rcspon‘-e. Tlic first listing for cjacnlation novel's tho«o eases in 
iihich this could he accomplished by manipulation. The second rcpie«ents those 
in Mhich it occnrrtKl during intcrconr.'.c. The figures for intercourse include only 
those who had satisfactoiy intromission and a rea‘-oimblc durntion of erection. 
They are prohably too low, since a x-ciy considerable number of the patients had 
not even made the attempt at the time the questionnaires were answ ered. It will 
he noted again, as might be expected, that in the "psychic” gioup, the number 
retaining libidinous sensation is lolntively high, ns is the case also with those re¬ 
porting gratification during intcrcour.se. This, however, was not necessarily of 
a normal voluptuous character. In the “local” group, it xvns usually described ns 
a vague sense of .satisfaction, not associated with nonnal libidinous pleasure, and 
sometimes even in spite of some discomfort. In the treatment of impotence gen¬ 
erally, it has been noted that a large number of patients are less disturbed by the 
loss of voluptuous gratification than by'a sense of inadequacy. So it is that among 

rABt.i. 5 Intenal between injury and first erection, 133 patients, Cushing group, 

_ _ trauniattc 

IrCss llifin 1 nio 
1 to 3 mos 
to 6 mog 
f to 9 mos 
10 to 12 mos 
1^ to 18 mog 
19 to 24 mos 

Over 2 jrs (longest 3J<) 


19j 

49f7G per cent 
33) 

G 

19 

1 
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paraplegics the ability to have sexual intercourse, even in the absence of normal 
sensation, seems to be a source of considerable satisfaction. 

Table 5 is confined to traumatic cases since a specific starting point for the cord 
lesion could be accurately established in these, and is drawn from the Cushing 
group only. It demonstrates what has been suggested by many observers in the 
past—that in better than three-quarters of these patients, the pattern of neuro¬ 
muscular sex function is established within six months. In only 5 per cent of those 
who had erections at all was the first delayed for over a year. 

SUiMMARV AND CONCLUSIONS 

About two-thirds of a series of over 400 paraplegic and quadriplegic patients 
studied were found capable of having erections, in most cases refiex in character, 
but in about one out of three subject also to being evoked by psychic stimulation. 
Return of this fimction has usually occurred within six months after injurjL 

Of the patients who had erections, about one-third had had intercourse and 
more than half of these reported a sense of gratification. Since the majority of 
these people were still hospitalized while the investigations were being carried 
out, these figures are probably conservative. 

•It would appear that about 5 per cent of these men are fertile. 

The psychic aspect of sexuality usually remains unimpaired. The endocrine 
factor of gonadal function is likewise unchanged and there are, therefore, no 
modifications of secondary sexual characteristics. Alterations in the genninal 
epithelium and varying degrees of spermatogenic arrest are common. Although 
this may be the direct result of the neurogenic factor, it is more likety to be a 
consequence of a deteriorated general condition or honnonal imbalance. 

Considering the sexual manifestations as a whole, it is apparent that the popu¬ 
lar belief that all of these men are totally inadequate is unjustified. In \new of the 
survival of a number of the components which go to make up the total function, 
it is possible, by careful study and treatment of the individual patient, to develop 
a reasonably satisfactory type of sexual activity. This has already been done in a 
number of instances and should be done in a great many more. Its importance to 
the patient’s rehabilitation and well-being requires no emphasis. 
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(;YT0-DY^VAMIC PU0P]CI{TJ1« of URIXAHY XFOPLASMS; V, 
CULTIVATION IN VITItO OF TRANSITIONAL 
CELL EPITHELIUM 

It G RUXGC 

hrnm the Dcpnrtmctii o} Urnhqii, CoUrfc of Meiliciue Sliilc Uuiter!iil!i 
of lotea, loun City, fait a 

It «!is fell that the helijuioi of iionnnl tiansilional cell epithelium in vitro 
should he stiidiw! siiice a I'tvni munher of iiriitiiri' neoplasm'! arise from this 
parent epithelium and theii hiolopieal lichavior is pooily undeistood. Indeed, 
the so-ealled ‘Seedni);” of papillata' transitional cell careinnma may nell bo a 
semantic trap. Perhaps a eaieiiiogen is secreted in the iiiine, and certain arc.ns 
of transitional cell epithelium aie moie .suseeptihle to its action or are lendeicd 
more siiseeiitilile hy co-eaieinogcnie aetirily. This view has been expressed bj’ 
m.iny. It is pioposcd to study the behavior of normal transitional epithelium 
in ulro, and this icporl is eonccnied with .siith epithelium from the upper two- 
thirds of the iirostatie urethia. 

MinilOD 

Large jiieccs of hypcrtroiihicd, inlravcsical prostatie gland wore obtained 
with the reacctoscopc, and the urethnd Imnsitional cell epithelium (fig. 1, A) 
.stripped away under aseptic conditions The strips were then cut up into .sin.all 
fragments, approximately 1 mm. siiuare, in bal.ancerl .salt solution to which 
0 002.") mg. of streptomyem had been added Two additional washings woie made 
with the fi.igmeiits remaining in each .solution for 20 minutes. 

Each fragment was then mounted on a flying eovei-shp in looster plasma to 
whuh 2 drops of medium (. 1,0 pai ts of balanced salt solution, -1 5 pai ts of placental 
cord senim, and 1 0 part of ."lO per cent ehick-embrj’o cxtiact) wcie added. The 
co\cr.shp was then inveitcd over a welt .slide and sealed with paroflin. Ineub.ation 
Was at 37°C. 

oiisniivsTiox's 

For 48 hours tlieic were numeious epithelial cells about the cxplant, and then 
extensue proliferation of sheets of epithelium began. By the seventh da)’, it was 
extensive (fig. I, f}). At this time the culluics weie fixed hy methyl alcohol and 
stained with M.ay-Gninwaid mixture followed by Giemsa solution. Detailed 
cytology is shown in figuio 1, C. 

file oiitgiowth was shcct-likc and of one cell thickness. The nuclei were ovoid, 
located ccntially in the cystoplasmic mass, contained single, often concentric 
nucleoli, possessed piomincnt chromatin network and thick, and at times, 
headed nuclear mcmbianos. The cytoplasm was abundant, and the nuclcai- 
cytopl.asmic r.atio was equal to that of cells obseivcd in smeais similaily fixed 

This study supported bj .i grant from llie Iowa Dixi&ion of the Amcric in C.inccr Society, 
accepted for publication Jnnuarj 21, 1054 
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Fig. 1. A, oil immeision view of original explant of transitional cell epithelium B, low' 
power view of stained cultuie showing sheet of new prolifeiatmg cells C, oil immersion 
view of stained cells in outgrow’th 

and stained from normal transitional cell epithelium Onljr an occasional double- 
nucleated cell Avas noted. 

STJMMAKY 

Transitional cell epithelium obtained from the upper two-thiids of the prostatic 
urethra grew well in tissue culture and cytological details aie noted. 



TucJocnsM or Vnoioar 
^oi 73, N’o I Jnminr\ lOJj 
in L 5 \ 


l,EIOMYOS\KCOMA OF niADDEK: TIinEE CASIO KKI’OnTS 
AXI) A lUOVIlOW or LITER VTCIilO 


•lOIIN D AM. SID.NLV J MI.IUU 

Tlip lii‘-tory of siioomii of tlio bl.iddci doto-- buck (o ISC.l when Sciiftlcbcn' 
was tlio fii-st to lojjoit a ca^o. Howe\oi, it was not until 1S7.") tliat a case of leio- 
myosiicoina of thi' bladdi'i was mentioned in the litciature by Gussenbauei 
Smie that time saicomas of the bladdei ha\e been found to be \eiy rare. Pack 
Mwl La revie’ lepmtcd timt- they eiswstUwted otrty O.SS \wv cent of all bladdct 
tumors Caulk^ found only one sareoma in litU bladder tumors HathlT and 
Valk‘ rcpnited thiee saKomas m .'102 bladdei tiimois seen at the Uniiorsity of 
JbflnR.in Hospital Thus, while \esieal sarionias aie lare, tin' ineidence of leio- 
iinos.irioma of the uiinaiy bladdei is eten moie so Reiiew of the world’s lit¬ 
erature from IStil until the pre-eiit leiealed only 27 eases.' ^ Recenllj- we had 
the opportunity to study three eases of Iciomyosari'oma of the uiinaiy bladdei 
'llic following aie repoits of our eases and a leview of thi' pievioiis htei.ituio 
on the subject. 

c\wi nieours 

C«'c 1 \ 20 jeai old white woman was admitted to the hospital on the sm- 
git.al service 2 weeks postpaitum. I’oi the past S days the jiatienl had heeii 
bleeding m piofuse amounts de-pite o\yto\i<s and andiogen lulministiation. 
Complaints wore al«o refciable to the urinaiv tiaet in that the patient had fte- 


.tcaiitcil for jmt.la, ition M irili 17, Itl'.t 
‘Scntllolien, II - Arc!) f klin Cliir 1: 12S, ISm 
= OusscnbuiLr, C • Artli t klin CInr , 18: 111, IS7.'. 

*rntk,G T luui Lc 1 cvre. It G .1. Ciimr Ilcsiiircli, 14:107, IPSO. 
‘Caulk, J It J Urol , IG: 211, I'k'O. 

Miallifr,]! IC nndVnlk.lV I, .1. Uiol , 42:5'.'l, imo 
‘Mhctloik, X. C ,I Urol , 48: 0>S, I'lrJ 
’ Gusscnbuier, C Anb f kbn Clur , 18: 111, 187.'. 
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quenc}’-, urgency, and was passing gross blood in the urine. There had been a 
marked weakness to the degree that the patient had been unable to raise her 
head. Following the admission urinal 5 ’'sis, the diagnosis of acute hemorrhagic 
cystitis was made. Temperature upon admission was 103F and reacted favorably 
to antibiotic treatment. Blood was given, since the patient on admission ex¬ 
hibited 6 grams of hemoglobin and 2,500,000 red blood cells. A total of nine 
transfusions was given during the hospital staj\ On the third hospital day cys¬ 
toscopy was performed. The urine was grossly bloody and the bladder was 
full of clots. The capacity was normal. It was noted that the floor of the bladder 
was covered with a bullous edema and a mass was found on the left wall of the 
bladder, but this could not be differentiated because of the marked bleeding. 
Cystograms done at this time (fig. 1, A) showed the presence of a defect. In¬ 
travenous urograms were essential^ normal. It is believed that the bladder de¬ 
fect was a large clot although an intrinsic lesion could not be ruled out. On the 
sixth hospital day the patient was taken to surgery where a cj^stotomy was per¬ 
formed through a Pfannensteil incision. A large bladder tumor was fulgurated 
and the bladder mucosa coagulated. The postoperative course was uneventful. 
Pathological examination revealed 25 grams of brittle gray tissue from the blad¬ 
der (fig. 2, A). This low powered view of the first case shows sections of a very 
hemorrhagic sarcoma composed of irregular bundles of spindle-shaped cells, 
which are pleomorphic and have dark hj’-perchromic nuclei (fig. 2, B). This re¬ 
veals a high powered view of the above in which we see spindle-shaped cells 
with marked variation in size and chromatin content of the nuclei. From these 
specimens the diagnosis of a leiomjmsarcoma of the urinarj’- bladder was made. 

The patient was discharged from the hospital and re-admitted 5 days later. 
She was afebrile and taken to surgeiy on the third hospital daj’’ at which time a 
C 3 ^stoscop 3 ’^ was again performed and a mass seen in the lower left region of the 
bladder. This measured hy 1 cm. and was slightly raised above the bladder 
mucosa. This was thoroughly removed b 3 ^ means of transurethral resection. 



Fig. 1. Case 1. A, cystogram shows filling defect on left side B, follow-up c 3 'stograni 
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I 2. Case 1. A, low power view showing; hemorrhape parcoma composed of irroRulnr 
unuies of spindlc-sluipcu colls. 15, high power view. 

Microscopic pathological diagnosis again proved to be leiomyosarcoma of the 
bladder. The patient was asymptomatie following surgery and was discharged 
on the tenth hospital day. 

Follow-up revealed that 3 years later the patient was entirely asymptomatic 
and there was no evidence of reeurienee of the tumor cither on cystoscopic ex¬ 
amination, C3'stogram, or by I’aginal evamiiintion. Figuic 1, B show.s the evi¬ 
dence of a normal cystogram. 

Case 2. A 79 year old white woman on hospital admission stated that slic was 
111 apparently good hcaltli until approximately one montli prior to admission 
" on she noticed an increase in fieqiiency, nocturia of 3-4 times. Associated 
"1 h these symptoms she obseived marked dysuiin, suprapubic pain, and epi- 
0 es of bloody and foul .‘-moiling mine. Tliese symptoms were maikedlj' in- 
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creased in the 24 hour period prior to hospital admission. Past history was 
essentially negative. Physical examination revealed an elderly, poorly nourished, 
lethargic, rather pale, white female, whose blood pressure was 120/64. Other 
than the changes of aging, important physical findings were limited to abdomi¬ 
nal and pelvic examinations. Pressure over the suprapubic area produced pain 
and the urge to void. Pelvic and bimanual examinations demonstrated a rounded, 
smooth, pendulous mass in the bladder area. During her stay in the hospital 
she ran a consistent low grade fever with an evening rise. Urinalj’^sis showed a 
persistent pyuria with occasional showers of red blood cells. Urine cultures were 
reported as negative. The nonprotein nitrogen was 26 mg. per cent. Cystoscopy re- 



Fig 3 Case 2 Excretory urogram 


vealed a large, round mass with a gray-green surface which filled the bladder. 
Adequate visualization of the bladder wall could not be done because of the 
mass. It appeared that the mass was attached to the right lateral wall in the 
region of the ureteral orifice (fig. 3). Excretory urography showed dilatation 
and tortuosity of the ureters. The kidney pelves were dilated. A filling defect of 
the bladder with only a rim of dye outlining the mass was present. A few days 
after this the bladder was opened suprapubically. The previously noted tumor 
was delivered, the base resected, and fulgurated as completely as possible. Post- 
operatively the recovery was sIoav, but satisfactory except for bronchopneumonia 
which responded to antibiotic therapy. The suprapubic wound healed well and 
the patient was voiding easily with marked decrease in the entrance symptoms. 
One month later repeat cystoscopy showed some evidence of recurrence in the 
region of the right ureteral orifice and transurethral resection and biopsy were 
done. Figure 4, A is a low powered section of the specimen which shows it to 
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Fia. 4. Cnse 2 . A, low power view, B, high power view 


be composed of spindlc-ilmped cells, which arc nmuigcd in irregidar groups be¬ 
cause of the presence of numerous thin walled vessels. Xoticc that the nuclei 
'■ary in size and shape! They are hyperchromic and mitotic figures are present. 
Figure 4, B is a higli powered section of the specimen which revealed marked 
nuclear variation and many mitotic figures to be present. 

Case 3. A 08 year old white man was admitted to the hospital with a history 
of painless, gross hematuria of 3 week’s duration. The episodes of bleeding u ere 


noticeable from .slightly pink urine to passage of occasional small clots. The 
urological history was negative except for a large bladder calculus, which was 
removed surgically approximately two years prior to hospital admission. The 
patient states that the stone was about the size of a large walnut, smooth in 
surface, and black in color. Physical examination was entirely normal. Labora- 
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(.(■esses. Atioiit 7.1 (imms of li‘-siu' wcie romoved iiiul tlie Iw^c wiis coagulatod. 
I’atliologiaa! examination of tlie ‘specimen revealed giosd.v the.speeimen to lane 
a gray-vliito appearance and cut with a prilty .sensition. Micro'-eopie examina¬ 
tion of the ‘-cctions allowed exten-ivo de.stnielion of the wall of the nrinarv blad¬ 
der due to a very cellular tumor. Its pattern varied (lip. ■'>). Piedominantly it 
reprc--pntcd interlaeinp bundles of apiiulle-'.haped (ibera, disclosing elongated 
blunt ahaped mtelei wilha erosj, hatched patleinof thcchiomatinand a ationgly 
eosinophilic cytoplasm. There was considerable nuelear pleomorphism, but in¬ 
frequent mitosis. In other areas the tendency to fascieulation dis.ipiicared and 
the cells as,sumed an epitheloid-like character. Large areas of hemorrhagie in¬ 
farction were present. It was felt that we were dealing with a highly malignant 
-sarcoma with if.s otigin in the .smooth muscle of the uiiiiary bladder. Postopeui- 
tively the patient made an uneventful naaiveiy, was dismissed fiom the hospi¬ 
tal on the eighth postoperative day. One week later the jiatient sufleied a cere- 
bnnasdilar accident and expired. I'nforlunately, a postmortem examination 
was not obtained. 

Dlscr.ssIOV 

The origin oi stimulating factor of the leiomyosaieoma liinj not been ei(tab- 
lislicd. However, there are many theories as to its oiigm. It may be fiom a par¬ 
tially atrophied niulleiian body,*' from the nraclius,” fiom the .supernumeraiy 
ureters,’’ from the hydatid of Morgagni, or the lower layer of the utricle, or it 
may develop from hyjiertrophied x'csical musculatuies, sceondaiy to ehionic 
inflammatory ehange.s,” However, until any of these theories can be definitely 
prmen, the etiology of vesical saieoma is best explained in the woiks of Cohen.’' 
Smooth muscle tumors may arise in the adult by unie«liaine<l giowth of mis¬ 
placed persistent niesenehyrnal (ells. 


e.XTlUU.OCiY 


Morphologically the .sarcoma m.ay have many types; lympho, fibro, chondro, 
hpo, osteogenic, rhabdo, and leiomyosarcoma. We will restiict ourselves only to 
the deseiiption of leiomyosarcomas. Giossly, they may be single or multiple, 
pedunculated or sessile. They aie usually large, soft, and fiiable with ulcerative 
areas frec|uontly present. The tumor grow.s x-cry rnpidl.v. T'hey originate in the 
submucous or muscular la.x-ors of the bladder wall, then become intiavcsical and 
also invade the oigans of the pelvis. The leiomyosarcoma is a vasculargrow th and 
tlieiefore, appears rcddish-giay, especially when viewed oystoscopically. ^li- 
croscopieally the tumor consists of long fusifoim colls similar to those of smooth 
muscle. These are ariangod in xxhoilcd bundles. The colls me slightly eosino¬ 
philic in chaiacter and havelong ox-al hypeieluomic nuclei The eomieotivetissue 
may become edematous and infiltrated with lound cells or disappear in the ac- 
tivcly growing tumoi-s while foimation of giant cells of very laigc dimensions 


a by Kretschmer and DoerlunK. 

1 ! ii!I, '^1 ■’'11“ Dunrey; Quoted bj Kretschmer and Doerhing. 
33 Krctsclimer and DoprliinR 

SI p Kretschmer and Docrhini; 

^^ohen, J S Arch Putli, 13; S57, 1032 
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takes place. The tumor may undergo necrosis, hemorrhage, or myxomatous de¬ 
generation. As in the case of carcinoma, there have been various attempts to 
classify the leiom 3 msarcoma as to its malignane 3 \ This was probably best done 
bj'’ Proper and Simpson, who called grade 1 those tumors that closely resemble 
a leiom 3 ''oma, these being the least malignant; grade 2, those tumors having short 
spindle-shaped cells with oval nuclei; most malignant were grade 3, those tu¬ 
mors that have a great deal of variation in cellular structure. 


LOCATION 

The location of the tumor is veiy important in differentiating a leiomjmsar- 
coma from a rhabdosarcoma. A review of 18 cases of rhabdomimma and rhabdo¬ 
myosarcomas by Klioury and Speer®5 reported that nearly all the tumors were 
those from the trigone. However, in the case of a leiomyosarcoma none of the 
tumors were seen in the trigone except those that filled the entire cavitjn The 
locations of the tumors were; dome or superior portion, 3 cases; left lateral wall, 
5 cases; right lateral wall, 7 cases; posterior ivall, 8 cases; filled bladder, 6 cases; 
location not given, 1 case. 

These findings show that a leiomjmsarcoma will have its origin in the wall of 
the bladder rather than from the trigone. 


AGE AND SEX 

Herman^® said, 'A^’esical sarcomas are most frequent before the tenth j’-ear 
and after the fiftieth j’-ear.” In our review of 30 cases this theorj”- is not verified. 
The ages of our patients were: unknown, 2 cases; 0 to 10 j’^ears, 3 cases; 10 to 
50 years, 12 cases; 50 to 70 years, 13 cases. The tumor does not have a predilec¬ 
tion for any one sex. In this series there were 18 males and 12 females. Tlris 
shows that nearly 50 per cent of the patients were in the 10-50 j’-ears of age 
group. 

SIGNS AND SYJIPTOJIS 

There are no diagnostic signs or sjnnptoms. Twenty-one of the 30 cases had 
gross hematuria. Every case except one had a urological complaint which would 
indicate the need for a cystoscopic examination. Cystoscopy will reveal the 
presence of a bladder tumor. It is usually impossible to be able to differentiate 
between a sarcomatous lesion and a carcinoma except histologically. In our 
series the signs and sjraptoms were: hematuria, 21 cases; frequency, 10 cases; 
dj’^suria, 9 cases; suprapubic pain, 7 cases; palpable mass, 2 cases; inguinal pain, 
1 case; difficulty in voiding, 1 case; no signs or sjunptoms (lesion found on au- 
topsj’-), 1 case; symptom not mentioned, 1 case. 


PKOGNOSIS 


The prognosis of sarcomas in general is very poor. The mortalitj’- rate is much 
liigher than that of patients having carcinoma. In former articles. Smith and 
Kellert^^ believe that the mortality for sarcomas was nearly always 100 per cent. 


“Khouiy, E. N. and Speer, F. D.; J. Urol., 51: 505, , ^ 

35 Herman, Leon; Practice of Urology. Philadelphia: . B. Saunders Co., 1938 
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Taiiu: 1. Durutiou of lifr after diagnost.-t nud cause of tU'Mh 


llrsuUs iiol or follow-up ot>t pvi'u 

Di'Mth before erne yc;»r. ... 

Unknown enu.«c.s. 

Trtnn recurrence . 

llilatcnil liydro-urrtor nntl hy<lron»‘j»biosjrt 
Ascending infection .... 

Peritonitis: followiiiK mitkoiv 

Anurni. 

Motn.‘:tn.ces to lunj:.. . 

Mefa.stn^cs to liver and intruin.al refjion 

CorohrovnKCul:ir accident. 

Idvinc; over one year 

I.iviiiK over three \ e.Mrx. ... 

IdvinK over four ye.ars.. 

laviuK over len years. 


tmd Lev iind lipll" felt that the patient ii.«;ually <lied within one year. WV do not 
believe that the ontlook is (piite that bad any more (table 1). The titmor remains 
loealized. Only 2 case." ."howed evidence of mfdastases. 'riierefore, the jiroftnosis 
i-lionld ho ba-sed on two important consideratioii.s: First, is the ."ize of the tumor 
and location; ."ceond, is the decree of innliuntmey of the ttimor cells. 

Titt:.\T.Mi;XT 

The only treatment of valnc for leioinyosareoma is removal of the tnmor and 
the surronndint; bladder wall, Thu.s, if the tumor is small, extensive fnlpairation 
of the area or a partial rc.scetion of the bladder wall may he. enough. However, 
if the tumor has invaded a great deal of the bladder, a tf)tal cy.stcclomy, di.s- 
scction of the inguinal nodes, and transplantation of the ureter.s would he indi¬ 
cated. Follow-up treatment with x-ray may he used. However, the Uimor it.self 
is radiore.sistant. 

SO'MM.MIY 

Three ca.scs of Iciomj’osarcoma liavc been i)ro.sentcd. 

A review of 27 provio\is cases has been prcseulcd and tlio rcsidts di.scusscd. 

530 IT^. Wincoiiifin Air., Milwaukee 3, ll'rs. 
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'\TESICAL ORIFICE OBSTRUCTION IN WOMEN AND ITS 
TREATMENT BY TRANSURETHRAL RESECTION 

DAVID M. DAVIS 

It is now generally recognized that obstructions at the vesical orifice and along 
the urethra are very common in females. Most of them are readily relieved by 
mechanical dilatation vdth large sounds or with the Kollmann dilator. A number 
of urologists have advocated treatment by transurethral resection when the 
narrowing at the vesical orifice does not yield to dilatation. Others advise against 
this operation, claiming that it is futile and dangerous, being too often followed 
by incontinence or vesicovaginal fistula. 

It is my personal opinion that properly performed transurethral resection in 
women is a perfectly safe and satisfactorj’’ operation, and that it is indeed the 
only means by wliich cases resistant to dilatation can be cured. I shall endeavor 
to support this opinion by an analysis of 56 personal cases so treated. 

Table 1 shows the grouping according to age, and the nature of the symptoms 
present. Of seven cases in children and adolescents—all certainly congenital ob¬ 
structions—five had lower abdominal pain, and only three pain on voiding. Six 
had recurrent bouts of infection, and one a continuous, persistent (chronic) infec¬ 
tion, while only four complained definitely of frequency, and in only two was 
there tangible evidence of difficulty or straining. Two dampened their clothes, 
probably a matter of marked urgency rather than real incontinence. In both 
cases the leakage stopped after operation. 

In the 20 to 29 year decade only two of the 6 patients were married. In one of 
these the first attack of cystitis occurred at the time of marriage, but the attacks 
increased rapidly in severity and frequency, and culminated in complete reten¬ 
tion. The other was a remarkable case, in that the obstruction at the vesical 
orifice was a part of a rare anomalous condition, namely, a bilocular bladder. The 
septum between the two bladder cavities was removed in addition to enlarging 
the vesical orifice, and an excellent result obtained. The three unmarried patients 
all had frequency and difficulty, two of them had recurrent infections, and the 
other had severe left kidney pain which persisted after transurethral resection 
had relieved the voiding difficulty. 

The great majority of the cases come to treatment in the two decades from 40 
to 59 years of age. Infection is a prominent feature in about half of these cases. 
In the others frequency, difficulty and pain make up the usual clinical picture, 
just as in contracture of the vesical orifice in the male. The nine cases in the three 
decades from 60 to 89 years of age are of quite similar type, three of them going 
to complete retention. 

Table 2 shows what operations were performed. On examination all cases 
showed contracture of the vesical orifice of greater or less degree. In several there 
was what might well be called median bar formation. In three there were vesical 
diverticula, and several others showed varying degrees of visible muscular hy- 

Head at annual meeting, ISIid-Atlantic Section, American Urological Association, Wash- 
ington, 3D* April 22, 1954. 
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Taiiu: I. Agc^ and tfymptom^t 


Age (Numljcr of Ct«c«) 


SjTnploms i 

, 

09 1 
15) 1 

10-19 

12) 

20 29 

tfc) 

1 30 39 j 
0) 1 

40-49 1 

124) 

50-*9 1 

no) 

60 to j 
16) ' 

70 79 1 
12) ' 

FO-fiO I 
0) ' 

Fotll 

P6) 

I’.iin-niiul. 

3 

o 

— 

— ! 

o 

I 

1 

— ■ 

1 

HI 

raiii-Void 

o 1 

1 

3 

I 

10 

•1 : 

0 

1 

— 

2S 

Pain-1 Kid. 

— ; 

— 

2 

2 1 

7 


o 



13 

Pain-2 Kid 

— : 


— 

] j 

1 

1 i 

— 

—. 1 

__ 


Pers’t Inf. 

1 ! 

— 

— 

— j 

1 

1 

1 

— : 

1 

1 

Ucc’t. Inf. 

1 : 

2 

1 

o 1 

in 

5 

o 

— : 

~ 

20 

Preq. 

2 

2 

1 

' 

11 

0 

7 

2 1 

1 

n 

KilT. 

1 1 

1 

t 

3 

10 

1 

2 

1 

1 

27 

C. If 

— 

— 

2 

1 

o 

1 

1 

2 

— 

f) 

Ilcmat 

— 

— 

— 

— 
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1 — 

1 — 

— 

1 

Kid. Stones 

— i 

_ j 

— 

— 

1 1 

1 ” 

i ' 
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Kc-akape 
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pcrtropliy and trabccnlation. In thirteen cases there was marked stenosis of tlic 
external meatus, requiring mcatotonn'. In six eases the mid-portion of the urethra 
was striotured or narrowed enongli to require internal urethrotomy. In 2 cases 
the ohstniotive lesion was complicated hy urethral prolapse and in one hy urethral 
diverticulum. 

The operative enlargement of the vesical orifice was carried out with the 
^IcCarthy rcscctor in 31 cases and both rcseetor and i)unch were used in one case. 
A baby punch instniment wa.s u«ed on one little girl •i},', years old. Other pro¬ 
cedures arc shown in table 2. 

In 0 patients the primaiy resection was thought to he inadequate. Four of them 
unden\ent two resections, two of them tlirce rc.'cctions. Two patients undenvent 
nephrectomy before rc=ection, one afterwards. This case is interesting. In a little 
girl resection did away with frequency and difficulty of voiding, and cleared a 
persistent, chronic bacillary urinary tract infection. However, left hydronephrosis 
was present due to uicteropelvic obstruction, and the chronic infection was ro- 


Taiiie 2 Operations 



rrimar> 

Secondar> 

Tertiarv 

Resection alone 

31 

1 

1 

Resection urethral mcatotomy 

9 

2 

— 

Resection & internal urethrotomy 

1 


' 1 

Resection, mcatotomj «.V urethrotomy 

4 

_ 

__ 

Resection & ureteral mcatotomy, unilnteral . 

3 

_ 

_ 

Resection &: ureteral meatotomy, bilateral 

1 

_ 

_ 

Resection & c\ci8ion urclhinl diverticulum 

1 

_ 

_ 

Resection & excision urethral prolapse 

2 

_ 

__ 

Punch operation 

1 

— 

- 

Total 

5G 

G 

2 
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placed by infrequent recurrent infections. Left nephrectomy brought about 
complete permanent cure (11 years). In 2 patients intubated ureterotomy had 
been performed. In one patient a radical hysterectomy (Wertheim), performed 
shortly after resection, led unfortunately to bilateral ureterovaginal fistula. In 
one patient resection failed to halt a widespread leukoplakia of the bladder. 
This eventually gave rise to an epidermoid carcmoma for which cystectomy was 
performed. 

As to results (table 3), I have ventured to describe them as follows;— 

Perfect, 29 cases: No symptoms, no complaints, no nocturia, normal daytime 
intervals, bladder capacity normal, urine clear, sterile, and devoid of leukocytes 
or red cells. 

Excellent, 5 cases: No complaints, no pain, urine sterile. These cases may fail 
to rate perfection by reason of an occasional night voiding, a few red cells in the 
urine, a failure to report recently for examination, or an insufficiently long post¬ 
operative period. Some of them may be potentially perfect results. One who had 
gone on to complete retention has now been through pregnancy and labor without 
the slightest difficulty. 

Very good, 7 cases: Two of these patients report themselves as “well,” but have 
not been examined. One shows very satisfactory relief, but is too recent for a 
better ratmg. Three are very well, but still require an occasional dilatation. One 
of these has been relieved of severe headaches, and her blood pressure has fallen 
from about 175 systolic to about 150 systolic. Another has been relieved of iritis. 
One has an almost completely paralyzed bladder, folloiving extensive gynecologic 
operations, and requires a urethral dilatation about ever}’’ two or three months, 
but is so greatly relieved that she is delighted. All have sterile urine. 

Good, 6 cases; One of these cases has a contracted bladder due to the injection 
of some corrosive chemical after an abdominal operation years ago. She gets 
along famously with an occasional hydraulic distension under anesthesia. One 
is markedly improved, but has “occasional burning". Tavo Avrite that they are 
“greatly improA'’ed”, and tAvo require occasional dilatations. Possibly these re¬ 
sections are not quite complete. 

Fair, 4 cases: In one patient, 80 years of age, long-standing chronic infection 
of the urinary tract Avas permanently cured after resection, but bladder pain 


Table 3. Results 



Cases 

1 -___— 

Perfect 

1 1 


Excellent 


It 

Very good 

7 J 1 

1 

Good 

1 ® - 

1 

Fair 

4 

i n 


Failure 

2 


5 

4 



* 33 cases, 58.92 per cent 
t 40 cases, 71.42 pei cent 
I 46 cases, 82.13 per cent 
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pcr')i‘'tc(l In 'i nun of 2S ficquonov aiifl difliuillv (ii'i.ipjjcirul after ic'-ci lion, but 
left kidney pain remmned A woman of 30 wns> perfectly well foi o\cr 2 joarb, 
blit left kidnej pam reiurrcd at tliat time, and she did not return for further 
treatment One patient 77 jeara of aj'c was porfcctlj well for 2 months, when 
dillieulty rccuired A second rc'-eetion failed to impro\ e m liters, and the bladder 
was then found to be almost completelj piraly/cd She died in a few weeks of a 
thloride losing nephritis 

railure, 2 eases. One patient had \crv e'\tcnsi\c leukoplakia Voiding was 
much miproied and the frequeaej was less after icscction, but the leukoplakia 
was not affected and mcntuallv sa\c ri'c to e]>ulcimoid taicmoma In another 
case resection w.as performed in the hope of arresting letiiriing tinsodcs of hema¬ 
turia for whuh no other cause could be found, but the hcmatuiia Lontmiied 
Of the remaining 5 cases, three hiuc been lost to obscnation, and all efforts 
to make contact with them haec failed The fourth suffered bilateral uietoio- 
lagiiial fistula and ureteral occlusion after a Werlheim histercctomi One uicter 
has been re cst ibhshed and the bladdei appe irs to funetion nornialli 
Thus it IS possible to report that at least 10 ua^es (71 12 per cent) ha\o results 
"\crj good” or bettei, and 10 eases (82 13 per cent) ha\e results “good” or 
better Of the 0 eases with uns,itibfacloiy results, file iceeucd certain iinciues- 
tionable benefits from the operation, but short of complete euro The 1 ea'es 
iiiadequatclj followed maj pioiidc some moie good results 
In the diagnosis of lower tract obslniction in the female one must question 
the patient eery piceisolv, just ns one docs in the male, concerning the usual 
eoiding sjmptoms, nameh frequenej, dillicull> or sliaining, hcsilanee, small, 
weak stream, inteiniption or mulliple \oidnig, nrgenej, leakage of urine day or 
night, and pam or bin mug Fcmnles seldom e olunteer information ns to most of 
these symptoms, searching interrogation is iictcssarj' Comjileto letciition is 
self ceident Please note that it was present in 9 cases of 50 (10 43 per cent) 
Chronic hypogastric (bladdei) pam is not at all infrequent Renal pam, bilateral 
or unilateral, is fairly frequent, and it is impoitnnt to know that iimlateinl renal 
pam can be caused bj vesical orifice obsliiiction, and docs not nccossarilj imply 
unilateral ureteral obstiuction oi indeed any intrinsic lesion of the kidnej’ or 
ureter Gastro intestinal sj mptoms may be prominent, although there happens to 
bo no such case in this senes One patient liad acute iritis which disaiipcared after 
relief of the iinnarj obstruction and cure of the urinary tract infection In one 
patient hypertension was gre.itly reduced, and the headaches consequent upon 
it eliminated This pleasing lesiilt is iinfoitiiiiatelv raie, and did not occur in the 
other case of se\ere hypertension, in spite of a perfect functional losult One pa¬ 
tient had passed small stones fi om a solitary kidney every few days foi ovei eight 
years No furthei stones hare formed since the lesical orifice was enlaiged by 
resection 3)4 years ago 

No deaths and no opeiative accidents have occurred m this series There is no 
difficulty m avoiding tioublo if one reraembeis that one is not concerned with 
remor mg large masses of tissue, as in operations on the piostate gland, but only 
with enlaigmg the orifice to its normal size One should therefore shave away 
tissue m thin layers, never cutting to the full depth of the loop This piocess is 
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repeated until the desired point is reached. A finger in the vagina may be very 
helpful. If the removal is not quite adequate, it is always simple enough to take 
aivay a little more. In many eases the most gratifying results follow removal of 
amounts of tissue which seem ridiculous^ small to those accustomed to operate 
thus only on the prostate gland. 

It should be stated that the convalescence after transurethral resection is often 
more uncomfortable in females than in males. The reasons for this are obscure. 
Some patients have practicall 3 ’- no discomfort, but others may complain of burn¬ 
ing and frequency for varying periods, occasionally as long as two or three 
months. This feature has no doubt discouraged a good many urologists from per¬ 
forming resections in females. The doctor’s attitude must be confident, he must 
encourage the patient, he must help her as much as possible with bladder seda¬ 
tives and he must calibrate the urethra from time to time to make sure there is 
no postoperative sear tissue contracture. He must hasten the eradication of 
infection by the proper and not excessive use of antibiotics. If he does these things 
he will obtain manj'^ extreme^ gratif 3 nng results. 

All of the statements made concerning the s 3 Tnptoms and diagnosis of urethral 
and vesical orifice obstruction in females appl 3 ’’ equally to a very large number of 
cases in which e.\'cellent results can be obtained by mechanical dilatation, alone 
or with the assistance of electrocoagulation of the urethral mucosa and of ure¬ 
thral meatotomy. When these simpler methods fail transurethral resection will 
practically always succeed. In this series all cases, with a few exceptions, had 
failed to respond to such methods before resection was resorted to. The exceptions 
were cases in which vesical diverticula or marked trabeculation were present. It 
was felt that such findings indicated severe degrees of obstruction, in which efforts 
at dilatation would be only a w'aste of time. 

Transurethral resection is, of course, ver 3 '- valuable in the female as in the male 
when the expulsive force of the bladder is absent or subnormal due to neurogenic 
conditions. 

In conclusion, it seems to me that this series of cases offers strong evidence 
that: 

Transurethral resection is the only satisfactory and practical method to relieve 
lower urinary tract obstruction in the female which does not respond to me¬ 
chanical dilatation. 

Transurethral resection in the female is a safe procedure if the same precau¬ 
tions are observed as in the male. 

Transurethral resection is helpful, by reducing urethral resistance, in neuro¬ 
genic bladder in the female just as in the male. 

Pain and/or infection in one kidney or in both may be relieved by enlarging 
the vesical orifice if there is no organic ureteral obstruction. 

If there is an organic ureteral obstruction, the resulting stasis in the kidney may 
support a persistent infection from w^hich recurrent attacks of cystitis may take 
origin, even if all lower tract obstruction has been eliminated. This fact should 
not prevent careful search for lower tract obstruction in all cases. 

255 S. 17tli St., Philadelphia S, Pa. 
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SPONTANEOUS PEGIIESSION OF PULMONARY METASTASES 
ARISING FROM A TESITCULAR TUMOR 

MA\\\ PLL MALAMLNT 

From the Department of VrolopPf Veterans Xdmunstration Jlospitalf East Orange, N J, 
\M> WILLIAM W JOILNSTOX 

From the Department of Hathologij, Veterans idtmntstrattnn Hospital, Martinshurg, 11 Va 

Tlie spoiitnncouh regrc‘^ion of n pninnry mnligniint tumor or its inc'tast'ivcs 
IS n rare phenomenon True spontaneous disappearance of neoplastic tissue 
should be difTcrciitiated from tlie thcrapeulK obliteration, ns m the ca«e of pul¬ 
monary metastascs fading an ay follow mg exposure to radiation therapy The 
surgical excision of a primary tumor and roentgen therapy to metastatic nodules 
resulting m a cure is not a spontaneous manifestation. IVlien distant metastascs 
dissoKc without any treatment other than l.aparotomy or operntne remoial 
of the primary tumor, then spontaneous regression may bo acknowledged 
A benign tumor that presents spontaneous dissolution is the common skin 
\orniCci Spontaneous cures of malignanl tumors arising in oigans other than 
the genito urinary sj stem lia\ cbeen reported Lange described the regression of a 
papillary adenocarcinoma of the o\ary Laparotomy and biopsy had lexealcd the 
nature of the tumor and the extensne abdominal metastascs The patient was 
returned home with a hopeless prognosis, but nearly three year- l.itcr presented 
no cMdoiKe of the tumor or its metastascs .laiikcr reviewed the literature in 
193S and briefly summarized 23 cases of spontaneous rcgicssion of malignant 
tumors and metastascs It was of intcrst to nolo that this occurred moic fie- 
qucntly' in cases with sarcoma than m carcinoma, at the latio of 3 2 
Spontaneous regression of malignant tumors moic often encouiitcied by urolo¬ 
gist are the bladder neoplasms that disappear following diversion of the iinnary 
stream and the pulmonaiy' metastascs that on rare occasions disappcai after 
nephrectomy for a renal cell carcinoma 

The choriocarcinoma has show n a greater tendency' foi spontaneous regression 
than any other specific neoplasm Case liistones lev cal that metastascs vanish 
more often than the original tumoi focus The metastascs fade after excision 
of the primary grow th This has occui red pi edominantly’ in tlie female Pai k and 
IjO&s, in 1950, wore able to find 12 cases of spontaneous rcgicssion Levi and 
Haig added 2 cases where pulmonaiy metastascs disappeared aftei bombaiding 
the primaiy uterine chorio epithelioma with deep loentgcn therapy' 

Graver and Stewart, Piym, Rottmo and DeBollis have dcsciibed the spon¬ 
taneous healing of chorio-epithelioma m the testis The patients oxpiied as a 
result of extensive metastases, but on autopsy' the oiiginal focal aiea in the 
testis was found to be replaced by scar tissue Schofield presented a case report 
of a testicular tumoi with multiple pulmonary metastases The prognosis being 
poor, the patient was not subjected to orchiectomy' or loentgen therapy Ho was 
Accepted for publication Maj 11, 1954 
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hospital complaining of marked weight loss, anorexia, weakness and dyspnea on 
exertion. Turn M’eeks prior to admission he had noticed the presence of a slightly 
tender epigastric mass and several days ago, had noticed that both breasts were 
larger than usual. Physical examination revealed absent supraclavicular nodes. 
Both mammary glands ivere enlarged to plum size but nontender. Blood pressure 
was 110/70. The upper abdomen was distended by a hard, tender, smooth, 
fixed mass which extended to 1.5 cm. below the umbilicus and measured about 
12.0 cm. in its horizontal diameter. The Friedman test was positive. 

A chest roentgenogram revealed numerous round, ivell defined metastases 
throughout both lung fields. Their size varied from nut to plum size (fig. 1, D). 
Roentgenograms of the spine were negatree, but films of the pelvis showed suspi¬ 
cious metastatic nodules in the left ischial ramus at the lateral aspect of the head 
of the left femur, and in the left acetabulum. The excretory urogram was normal. 
The patient ivas referred for roentgen therap3^ Radiation was directed to the 
anterior and posterior chest, and to the anterior and posterior abdomen. Therapy 
was discontinued after 9 treatments because of marked leukopenia. 

On April 24, jaundice developed and the liver was enlarged to 3 cm. belmv the 
costal margin. The patient deteriorated rapidl3% and expired on I\'Ia3' 24, 1950. 

Necrops3’’ rei'^ealed both breasts to be enlarged; metastatic involvement of 
both lungs, the right lung weighing 800 gm. and the left 725 gm. The liver ivas 
markedly enlarged, weighing 4,100 gm. and complete^' studded with innumer¬ 
able metastatic nodules. 

Microscopic examination of various nodules from the lungs, liver and ret¬ 
roperitoneal l3Tnph nodes, all rei’^ealed essentiall3’' the same findings. The tumor 



Fig. 2. jMetastatic lesion in liver 
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slioucd hemorrhagic notrosis \uth ‘•uiKertd •‘.olntcd gioiips of cells Most of these 
c\cre SMicitial colls ^\hlcll appeared large, pleomorphic, birarrc, multimiclcatcd 
and contained a laige amount of ectoplasm Clump- of Langhans or cjtotro- 
phoblastic cells of a poljhedial form ncrc present and contained a clear ecto¬ 
plasm ccitli a rclaticct} large he peichromatic mu lens The surrounding tissue 
shoiced carjmg degrees of hemorrhagii cxtracasitioii and phagocjtie mrillia- 
tion (fig 2} 'Iho diagnosis of the melaslase- ccas chorio epitliolioma 
Comment The chest rocntgcnogranib of this patient illustrate the changing 
picture of the puhiionarc mclastases, their niitiil appearance, disappearance, 
and ocenihelming recurrence Itocntgen Iherapc evas not a cause of the remission 
as It ccas not utilized The rei uireiit shoccer of nictastases, probably fiom slocclv 
groniiig retroperitoneal Icmphatic mctiislases, occiiircd sec oral moiithf) later as 
part of the terminal pha-e llociitgcii therapy to the recurring metastatic nodules 
ccas no of acail 

ItlCItCC OF MTI IlCTOnK 

Iii reciecciiig the literature, second theories liace been ndcanced to ecplaiii 
the possible eliologc’ of this regre-sioii In 1S02 Schlagenhaufcr presented the 
first pathological description of chorio epithelioma of the testis Since then 
controccrsc has persisted as to cchcfhcr this tumor is a true rephea of the chorio¬ 
carcinoma III the female llocontl.c the trend toccard athnocclecigoment has grocen 
since further iiicestigation h is demonstralcd that this tumor produces both m 
the male and female cccessu e amounts of goiiadot ropic hormones, gc necomast in 
ccith fibro adenomatous hepcrplasia, the pregnaney changes m the pituitarj 
gland as ccemphficd bj the he pcrplasia of the chromophobe coll, nausea and 
comitiiigas CO CMstiiigchnu al sjmiitoms, and in the male, atrophy of the scminif- 
eroiis tubules of the testis, the lesiilts of c\ce-sico cstiogeiiic hormone produc¬ 
tion 

During the course of a iioiraal prcgiiaiicc, the chorionic cilli, ns a result of 
their abihtj to iiicadc blood cessels, ocrasioiinllj bieak necay and circulate as 
emboli in the blood strc.am Smorl foundembohe chorionic c ilh in 80 per cent of 
normal pregnancies These emboli are dcstioced by the bodj and absorbed 
The method of their necrobiosis is considcrccl to be the lesult of an aiitisyncj tial 
antibodj or cc tolj sin hormone that exists in the blood stream of piegnant cc omen 
Jiieiighng and rraeiikel state that this Ijtic substance is not present in the 
female sulTering ccith choiiocaiciiiomn Kichter tiansfiised a ccoman, liacing 
pulmonary metastases from a chorio epithelioma, ccith ccliole blood fiom a 
pregnant patient and repoited a cuic, but attempts liy othei me estigators to 
duplicate his results ccerc unsuccessful 

Saphir and Appel suggested the piescncc of antibody formation to explain 
the spontaneous remission of the Broccn-Pearce carcinoma and its metastases 
in the rabbit They discoc ered that after successful testiculai implantation of 
this tumoi liad produced ccidespread metastases, homologous mtracutaneous 
transplantation caused a regression not only of the testicular carcinoma and the 
metastases, but also of the tianspHnted cutaneous tumor 
In ohono epithelioma of the male, xchich is a prototype of the chorionic neo- 



122 


MAXWELL MALAMENT AND AVILLIAAI W. JOHNSTON 


plasm in the female, consideration must be given to the fact that in the presence 
of chorionic tissue, antibodies or cytolysins may be produced. Their protective 
action could well resolve pulmonary metastases. It would be equally possible to 
assume that a sudden hematogenous spread of cancer cells from a slow growing 
retroperitoneal metastatic focus could result in an overwhelming invasion of the 
body thus subduing any existing antibodies. 

A second theory favored bj’- Prjmi is the self-destructive characteristics of the 
malignant chorio-epithelioma. At autopsy his case revealed extensive metastases 
of a choriocarcinoma. No primary lesion could be located except for a small area 
of scarring in one testis. Careful examination of the formation of the scar tissue 
mdicated that this was the healed primary site of the chorio-epithelioma. Graver 
and Stewart, Rottino and DeBellis, have reported similar cases with the same 
opinions. In none of their cases was there any evidence to substantiate the 
possibilit 3 '^ of an extragonadal origin of the chorio-epithelioma. Friedman and 
Moore discovered evidence of necrosis and scarring in eighteen of their 922 
testicular tumors. In seven of these cases, the retroperitoneal metastases con¬ 
tained choriocarcinoma or embryonal carcinoma cells. The malignant chorionic 
tissue possesses strong invasive qualities, and the erosion into a blood vessel 
could result in a localized hemorrhage. Necrosis with eventual fibrosis and 
scarring would occur. The primary choriocarcinoma lesion may send out metas¬ 
tases before growing to any visible size. The scar of a spontaneous remission 
would therefore remain small and be easily overlooked. With regards to the 
present case report, one could postulate that the same pathological process of 
self destruction occurred in the pulmonaiy metastases. The resulting small scars 
would be difficult to identify at autopsy, especially if the entire lung was studded 
with recurrent metastases. 

Moore and Friedman, in a more recent discussion of the evolution of testicular 
g\jgg 0 sted that a furthei* maturation process of the malignant chorionic 
tissue may occur. This would simulate the course of chorionic villi in the normal 
pregnancy cycle, undergoing spontaneous degeneration and residual fibrosis. 

juaturing process has been noticed in other tumois, and Stewait mentions 
two cases of malignant neuroblastoma of the adrenal which developed into the 
benign ganglioneuroma. This maturation growth could be applied to metastases 
containing chorionic tissue and explain their spontaneous regression. 

McClelland described 2 cases of teratocarcinoma of the testis with pulmonary 
metastases. When the remaining testis of each patient was excised, a complete 
regression of the pulmonary metastases occurred. After several months, how¬ 
ever recurrent pulmonary metastases developed in both patients. Shivers and 
Axilrod reported a seminoma of the left testis Avith palpable para-aorta nodes. 
Following bilateral orchiectomy and intramuscular administration of stilbestrol, 
a 75 per cent reduction in the size of the palpable retroperitoneal nodes occurred 
in 2 weeks In both reports the question of a hormonal influence arises. Can 
imbalance of hormonal values produce a gonadal tumor or can the growth or 
regression of gonadal tumors be controlled by the sex hormones. Shivers sug¬ 
gested that reduction of the circulating androgens, plus administration of estro- 
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gons to neutralize the adrenal androgens, might he a factor in growth inhibition 
of testicular tumors. Although this may be only temporary as in the cases 
described by McClelland, the correlation of the temporary control of breast and 
prostatic carcinomas by honnones should he noted. The chorio-epithelioma 
produces an excessive amount of gonadotrophin, a hormone of pregnancy. This 
hormone physiologically hn.s the opposite efTcct.s ns compared to the estrogens. 
Park and Lees therefore intimated that perhaps large doses of estrogens would 
have an adverse effect on the cells secreting the gonadotrophin and thus inhibit 
further growth of the tumor ccll.s. 

SUMM.VIIY 

.4 case of spontanco\is regrc.ssion of pulmonary mctastase.s, temporary in 
nature, arising from a tcratocarcinoma of the te.slis with a co-existing chorio- 
epithelioma, is reported. The literature has revealed four different theories re¬ 
garding tlic possible etiology of spontaneous remi.ssion. Whether the antibody, 
hormonal, sclf-destnictive, or maturation process or a combination of the.se can 
produce these regressive changc.s, has not yet been determined. Similar cases 
have probably been scon but not reported. A comprehensive analysis of these 
ca.sos might lead to better evaluation and a possible means of control of these 
highly malignant tumors. 
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EPIDERMOID CYST OF THE TESTIS 

LESTER R. NAGEL and VIRGIL B. POLLEY 

From the Departrnenis of Pathology and Surgery, U. S. Public Health Service Hospital, 

Baltimore, Md. ’ 

Benign tumors constitute only two to four per cent of all neoplasms of the 
testis. The exact incidence of teratomas which pursue a benign course is difficult 
to judge, for these are potential^ malignant, and are often included with those 
which are frankly malignant. Cairns’ in 1926 collected a total of 47 cases of 
undoubted testicular dermoids in man, and since that time, less than a dozen 
additional cases have been added to the literature.--^ Of the 3 cases reported by 
Dockerty and Priestley, one was a pure epidermoid cyst. Kimbrough and Cook 
list an epidermoid cyst occurring in their series of 106 testicular tumors, but in¬ 
clude no description. The only other mention of epidermoid cyst of the testis made 
in the literature are the two cited by Ewing.^ 


CASE REPORT 


A 37 j^ear old white man entered the USPHS Hospital, Baltimore, on July 28, 
1953, complainmg of a painless but enlarged left testis, first noticed following a 
blow to the left hip and lower back four months prior to hospital admission. The 
review of systems disclosed onl}'- the presence of a 5]ightl3" producti^’■e cough of 
several 3'’ears’ duration. Past histor3’’ included S3'^philis treated in 1947. Physical 
examination showed a man appearing in excellent health.' The left testis was the 
same size as the right, but was quite finn to palpation. An apparentb’' normal 
epidid3Tnis could be outlined by palpation, and a firm area Avhich could not be 
transilluminated Avas noted in the lateral aspect of the upper pole of the testis. 
X-ra3'^ of the chest shoAA'ed a small, round, densit3’' in the lateral segment of the 
ri gh t middle lobe. The hematological studies and urinalyses AA^ere within normal 
limits. There AA'as no eAudence of abnormal gonadotrophin excretion, and the 
serological test for syphilis AA'as negatiA^e. Examination of the sputum as well as 
gastric and bronchial AA^ashings revealed neither malignant cells nor tubercle 
bacilli. On Jul3'- 30, 1953, a left orchiectom3'' AA'ith high ligation of the spermatic 
cord AA-as performed, and on September 4, 1953, an exploratory thoracotomy AA^as 
done with resection of the middle lobe of the right lung. 

Gross examination of the left testis showed the tunica albuginea to be taut, 
smooth, shiny and intact. Section reA’-ealed a round, unilocular, cystic structure 
two centimeters in diameter, AA'ell encapsulated by a thin AA^all, and entirel3'’ intra- 
testicular. The C3^st contained a soft, flaky, yelloAAnsh-AAffiite, amorphous material. 


Accepted for publication July 29, 1954. 
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Fig. 1, Section of c\sl slioninK nail contents niui adjacent seminiferous tubules. 

Microscopic examinntion of scctioii.s taken from many areas of the cyst tvall 
and of its contents showed a consistent picture. Tlie cyst wall was composed of 
keratin-producing, stratified squamous epithelium, several cells in thickness. 
This rested upon a well defined basement membrane of moderately dense fibrous 
tissue, beyond which were compressed and atrophic .seminiferous tubules. There 
was no evidence of spccialircd epithelial structures in the cyst. Microscopic 
examination of the solitary lung lesion showed a chronic granuloma, morpholog¬ 
ically resembling tuberculosis with activitj'. 

DISCUSSION 

Teratomas have long been a source of wonder. At one time, in the male, they 
were regarded as a repetition of the process by which Eve was born of Adam. 
The mode of origin of teratomas remains unknown, and the varied theories 
advanced in ex'planation have been leviewed bymany wiiters.®'*® Internal twin- 

’ Schlumberger, H G ■ A M A. Arch Path , 41: 398, 1946. 

Wilbs, R A ■ J Path & Pact , 40: 1. 1935. 

" Nicholson, G W J Path & Pact. 32: 305, 1929. 

Melicow, M J Urol , 44: 333, 1940 
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g^o^^^ih. of polar bodies, proliferation of dislocated or supernumerary blasto- 
meres, parthenogenesis of sex cells, and developmental errors in the primitive 
streak have all been considered. Generally speaking, these may be divided 
mto the monogerminal and bigerminal hypotheses. 

The bigerminal hypothesis maintains that there is a second independent 
embryonal anlage which did not reach normal body form or structure, but re¬ 
mains a suppressed fetus imprisoned by the tissue of the completely developed 
organism. Nicholson and Willis have written at length on this concept, and have 
pointed out that while occasional formed structures are seen, and that various 
tissues are found in the relationship akin to that in the complete organism, there 
is a total lack of axial organization and development of true somatic regions. 

The monogermal hypothesis implies that in every case, the tumor arises from 
a totipotent germ cell from a single embryo.'^--'’ The cells of the morula have the 
prospective potentiality to form placental chorionic cells, primordial germinal 
cells, and somatic cells of all three germinal layers. Normally, they split into cells 
with placental chorionic potentialities and cells AAuth primordial germinal plus 
somatic potentialities. The latter cells then divide forming two groups of cells, 
the primordial germinal cells and the somatic cells. If the second cleavage occurs 
after the cells enter the gonad, the cells with somatic potentialities may later 
give rise to a primar}’’ teratoma. 

Blastomeres are totipotent, and such misplaced or supernumerary pleuripotent 
cells may later give rise to chorio-epithelioma by the placental chorionic com¬ 
ponent, or to a triphyllomatous teratoma from the somatic component. Moreover, 
somatic blastomeres at the time of, or after differentiation into the three germinal 
layers may be displaced. Thus, somatic potentialities of one, two, or three germi¬ 
nal layers ma}’’ be possessed, and as only somatic potentialities are possessed, 
no chorionic tissue will be formed. 

Parthenogenesis of the vertebrate ovum is established, and the formation of a 
group of totipotent cells by parthenogenesis of a sex cell has been postulated. 
While it is difficult to state how far experimental knowledge may be transferred 
to man, certain data may be of A'^alue in the eventual understanding of these 
tumors. Frog eggs induced to develop parthenogenetically and placed in the 
coelomic cavity of the parent frog have produced tissue masses resembling human 
ovarian teratomas.-^ Rabbit embryos, whole or in part, have been transplanted 
to the anterior chamber of the eye and to the testis of rabbits or guinea pigs, 
with the formation of growths resembling teratomas.®- This may be merely the 
demonstration that embryonic tissues may continue to survive and dif- 
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fcrciitiiite under abiionnnl eireuinstniices. Injections of zinc chloride and zinc 
sulfate into the testes of roosters dnrinf; the period of vernal spermatogenesis, or 
at any time nlien the injections include pituitary cvfract, initiate a neoplastic 
process beginning in the tubules immediately adjacent to iiarcnchyma rendered 
iiccrotic by the injected material. The neoplasm takes the form of a proliferation 
of sheets of carcinoma-like epithelial cells which then undergo teratoid degenera¬ 
tion, leading ultimately to the formation of a typical adult teiatoma.“-=* 
Spemanu” has demonstrated that the orderly development of tissue of the 
cmbijo dejicnds not upon the inherited propensitic.s of the embryonic cells and 
their predestination fora particular germ layer, but rather upon the action of .sub¬ 
stances termed organizers. The development of organoid slmcturcb in teratomas 
suggests the influence of the embryologist’s second gi.ide and third giadc organiz¬ 
ers. Krafka-' attributed teratomas to aberrant activity of the primary oiganizei 
with the formation of .sei oiidary cmbo'onic avis, and evplaiiied the observed dis¬ 
tribution freciiiency of teratomas as a function of the potential field of Ilciisen’s 
node. ]lowe\er, while the influence of the speoiidary organizer is suggested, 
action of a primary organizer is \ery plainly lacking m that no n\ial arrange¬ 
ment IS .seen. Ilathcr there is suggested by the chaotic differentiation seen that 
isolated cells oi cell gioups of the monila orblaslula have escaped control of the 
pnmarj’ organizer,” while the secondary organizers continue to function, thus 
producing the conglomeration of tissues without .segmental or axial arrangement. 

The subsequent degree of dilTerontiation and development of the plciirijiotent 
cells dcteimine the pattern of the tumor. All germ layers may be represented in 
xaryiiig dcgiccs of differentiation. However, there may be overgrowth in one 
germ kiycr at the expense of the others,’®-” and a tumor which was originally 
triphyllomatous may be .seen finallj- ns a biphylloma or a moiiophylloma. Simi¬ 
larly, one tissue component may dominate, and the othcis disappear. Thus, both 
the .struma ovarn” and the pseudomucinous cystadenoma” are considered to be 
teratomas in which a single epithelial type has outgrown all other tissue com¬ 
ponents It IS pioposed that the epidermoid cj’st reported represents a cyst of 
teratomatous origin, in which the epidermal component has outgrown and 
blotted out all other elements. 


SUMMAni 

A case of pure epidermoid cyst of the testis is desciibcd. The literature is 
reviewed, and it is suggested that this represents a cyst of teratomatous origin, 
with domination by a single tissue component 
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A CYTOLOGIC EVALUATION OP THE PHOSTATIC SMEAR IN 
CARCINOMA OF THE PROSTATE 

IRWIN N. FRANK 


The microscopic examination of body fluids for the presence of cancer cells 
is an established laboratory procedure. However, it was only as the result of the 
studies of Papanicolaou and his associates during the past 25 years that the 
method has received any recognition as a useful diagnostic aid.^' “ It was their 
work which standardized the staining technique, classification, and methods now 
utilized by most cytologists. At present, the vaginal smear is a routine procedure 
in many hospitals. Examination of sputum and bronchial aspirations is rapidly 
becoming more useful in the diagnosis and confinnation of bronchogenic car¬ 
cinoma. The examination of ascitic fluid, pleural fluid, gastric washings, urine, 
and prostatic secretions has also proven of great value in the hands of some in¬ 
vestigators and still many other bod 3 '- fluids are routinely examined in larger 
institutions. 

The value of exfoliative cytology as an aid in the early diagnosis of malignancy 
of the male genito-urinary tract has been the subject of many controversial 
investigations and papers.^'^- As a result of these studies, several of the limitations 
inherent in the method and those related to the anatomical region under consider¬ 
ation have been stressed. The time involved in reading smears, the training of 
personnel, difficulty in obtaining adequate material, and reports of finding 
diagnostic cells in only a small percentage of positive cases are all strong limiting 
factors. However, after routine use of the technique in our laborator}’- for approx¬ 
imately four years, Ave feel that these limiting factors are either not A'^alid or can 


Read at annual meeting, Clinical Society of Genito-Urinary Surgeons, Rochester, N. 
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be paitinlly overcome and lliat the c\nmimilioii of prostatic sccrelioiis is clefinitelj' 
a useful diagnostic tool. It will be the subject of the remainder of this paper to 
discuss brielly the methods cmirloyerl, the cell types found in prostatic secretions, 
the clinical statistics gatheicd over a three year peiiod, and to draw a few con¬ 
clusions based on the studies can ied out in our laboratory. 

coi,i,i:cTiox AND rnin'AitvTiov oi' M\Tr,uiAi< 

The material for c\nmination is obtained by prostatic massage. An effort is 
made to avoid the seminal ^•c•JieIcs since fluid c.vpiessed from them dilutes the 
prostatic .secretions and makes intciprelation more dillictdt and the .specimen 
loss rciJrcscntative. The material evpre.sscd by mas.sage is placed on a clean slide 
previously fdmed with a thin adhering .surface of albumin-glyceiin. Another 
simdar slide is placed over the first one and the two slides arc pulled apart leaving 
a thin film of cellular material on each slide. They are then placed back to back 
immediately into a fi.xativc containing equal pait.s of 95 jicr cent alcohol and 
ether. Immediate fixation is csscnti.al since diying results in unsatisfactory speci¬ 
mens However, the slides may icmain in the fixative for many d.ays prior to 
staining with no ill cffecl.s. 

After a minimum 30 minute fixation, the slide.s are stained by the standard 
Papanicolaou piocoduro and mounted.” They are lead in a sy.stcmatic manner 
nhich provides for the low iiowcr ex-amination of every micioscopie field on both 
slides. High power and oil immersion are used to evahiiite .suspicious groups. The 
examiner then clas.sifics the smears and .sends a report to the clinician. 

CliXRStriCXTIOX OK sMKvns 

The cells seen on the prostatic .smear aiisp fiom any source in the genito¬ 
urinary tract uliich empties by patent ducts into the urethra. However, the 
most ficquent cplthclml cells seen me those fiom the prostate, .seminal x'csiclcs, 
bladder, and uietlna. Seminal fluid containing many speimatoroa is not an un¬ 
common diluting medium. Also present me polymoiphonuclear leukocytes, 
histiocytes, occasional er}'throcyte.s, and piostatic concretions. The latter are 
usually a good indication of adequate piostatic lepresentation. 

Classification of piostatic .smears depends upon the amount and souico of the 
material expiessed, and upon the thciapy the patient has icceived. Therefore it 
is not unusual that matciial fiom the same patient may be classified differently 
from time to time if it is repiesentative of diffeient parts of the prostate or if the 
cells have been modified by estrogen theiap 3 '. With due considoiation to these 
factois and ample evidence that the colls seen me ropiosontativo of piostatic 
material, the smeais me classified into one of the fix'O categories lepiesented in 
table 1 “Quantitj' not sufficient” and “unsatisfactory specimen” lepoits me 
sent to the clinician in cases of inadequate matciial and poorb^ pioparcd or un- 
lepresciitativc specimens. 

” PapanicoHou, G N and Traiit, H T Diagnosis of Uterine Cancer by the Vaginal 
omear Ken York Commons cal til ruiid, 1943. 
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Table I. Cytologic classificalion of stncars 


Class I Absence of abnormal or atj'pical cells. 

Class II Atypical cells present but -without abnormal features. 

Class III Cells with abnormal features but not sufficiently pathognomonic. 

Class IV Large number of pathognomonic cells and cell clusters. 

Class V Large number of conclusive cells and cell clusters. 

Therefore, a Class I report implies that the material examined is adequate in 
amount and contains what is believed to be representative, normal prostatic 
secretion. Prostatic inflammation, metaplasia, and slight increase in nuclear 
activity are present in most cases reported as Class II. It is the Class III or 
suspicious grading which should alert the clinician to re-evaluate the case and to 
obtain a repeat specimen. This classification repre,sents the most difficult of 
c 5 Tologic interpretations. In this group lie the specimens which show small num¬ 
bers of abnormal cells, and borderline .suspicious cellular characteristics. The.se 
smears require careful, time-consuming scnitiny and, frequenthq examination 
with maximum magnification. Cla.ss IV reports indicate that the material seen 
is suggestive of malignancj’ and Class V has a similar connotation with the differ¬ 
ence being one of the conviction of the examiner as based upon the amount of 
abnormal material and the extreme cellular changes present. 

While a Class V report is indicative of malignancy, it offers no evidence of the 
extent of growth. This can be demonstrated onh’- hy obtaining further clinical, 
laboratorj'- and radiological evidence. Therefore, Class V does not necessarily 
mean a more invasive or more malignant lesion than Class 11^ but may onl}* 
indicate that a larger number of malignant cells have been mechanically e.x- 
pressed during massage. 

CYTOLOGIC CRITERIA FOR W.VLIGN'AXCY 

In differentiating malignant cells from those seen in the normal or benign 
smear certain criteria have been established which are outlined in table 2. It is 
rarely the case that all are present and usuallj'' only two or three criteria are seen 
in any one case. It has been our experience that the presence of large nucleoli and 
cast-like cell groupings are the most reliable and most frequently encountered 
characteristics present in specimens obtained from the prostate harboring a malig¬ 
nancy. 

Table 2. Cytologic criteria of malignancy 

1. Variation in size and shape of nuclei. 

2. Ilyperchromatism. 

3. Crowding of cells and overlapping of nuclei (in sheets). 

4. Bizarre, irregular nuclei. 

5. Chromatin stippling and patches. 

6. Single large or multiple nucleoli with altered nucleoli-nuclear ratio. 

7. Mitotic figui-es (rarely seen). 

8. Cast-like cell grouj)ing8. 
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CHARACTERISTIC CELL TYPES 

Normal and benign prostatic hypertrophy. The columnar cells expressed by 
massage of the normal and the hypertrophied gland are present singty, in loose 
groups or in desquamated sheets (fig. 1). The well-preserved nuclei (6 microns) 
are pale staining with fine stippling and have occasional or rare small nucleoli. 
There is no crowding and the nuclear outline is distinct. Uniformity of size and 
shape is the rule and variations usually indicate degrees of atypia or abnormality. 
Scant material is e.xpressedfrom the prostate of the 3 ’-ounger man while an increase 
in exfohated cells characterizes benign prostatic hj'^pertrophy. Also in the latter 
condition, one more frequentlj’- notes desquamated sheets -with well spaced nuclei, 
ample eosinophilic cytoplasm, and a slight increase in nuclear size. In many 
instances, the columnar cells seen represent degenerated forms with loss of cyto¬ 
plasm and only dark, uniformly staining, single, basophilic nuclei remaining. 
This degeneration probably represents desquamation prior to massage and me¬ 
chanical expression. Other epithelial cells seen are those lining the urethra. 



Fig. 2. Prostatic concretion (X430). 

bladder and seminal vesicles. These are squamous, transitional and columnar 
cells. The seminal vesicle columnars are indistinguishable from those expressed 
from the prostate except in cases in which pigment is recognized in the cytoplasm 
j];^(ticg^tjing seimnal vesicle origin or when the total picture is one of seminal 
fluid. 

Cells of nonepithelial origin are alsoseenin the smear. Erythrocytes, leukocytes, 
and histiocytes frequently are encountered. The histiocytes are most often 
characterized by their bean-shaped, indented, hypochromic nucleus and finely 
vacuolated, foamy appearing, pale staining cytoplasm. This cell type may be 
seen in giant cell forms and with considerable variation. Degenerated leukocytes, 
debris sperm and pigment may be seen within the cytoplasm of the histiocyte 
offering ample evidence of the phagocytic properties of the cell. 

The only noncellular element of importance in the smear is the prostatic con¬ 
cretion. As previously mentioned, coipora amylacea (fig. 2) are usually an indica¬ 
tion of the source of the massaged specimen and thus may play a role in determin¬ 
ing adequacy of representation. 

The material expressed from the nonnal or hypertrophied prostate with super¬ 
imposed infection is composed of the elements described above. However, there 
usually is a marked increase in the number of polymorphonuclear leukocytes and 
histiocytes (fig. 3, A). Inflammatory epithelial changes also occur and are illus- 
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Fig. 3. yl, loose Rroup of polyniorphomiclenr IcMikocytrs nnd histiocyte.*? fX*i30). B, 
columnar cells showing inflammatory cimiigcs (X-I'K))- 

trated in figure 3, B. Tliese cells show elongation of nuclei, moderate increase in 
activitj’, and ample cytoplasm. Verj- frequently, this inflammatorj- picture 
results in a Class If report. 

Seminal Jluui. Many spermatozoa and .seminal fluid provide a diluting medium 
which may make cytologic intcniretation difTicuIl or impossible. However, malig¬ 
nant cells may he found within this material and careful screening is essential. A 
cell of considerable interest, which is often found in the seminal fluid of men over 
fifty years of age, is the histioeyte with sperm (fig. 4). This cell represents a largo 



I'm. 4. Single hifltiocyto nitli engulfed Blicrmntozo.i (X 1.30). 

histiocyte, usually with two nuclei, which has engulfed varying numbers of ma¬ 
ture spermatozoa and, occasionally, yellow seminal vesicle pigment. Direct organ 
smears of the seminal vesicles revealed the presence of verj’ bizarre cells. Occa¬ 
sionally one of these cells is c.xpressed on massage and may provide considerable 
difficulty in interpretation if one is not familiar with its origin. These bizarre cells 
are characterized by largo, irregular, hj^perchromatio, coal-like nuclei with intra¬ 
nuclear areas resembling nucleoli (fig. 5). Such a coll may be misinterpreted as 
being malignant. However, they are seldom present in the massaged specimen 
and when seen, they occasionally contain a small amount of yellow seminal 
vesicle pigment which may aid in deciding upon their origin. In our o.xperience, 
they have provided no real difficulty but one should be aware of their existence. 

Carcinoma. Any or all of the cellular and noncellular elements described above 
may be present in the material expressed by massaging the prostate of a patient 
with a carcinoma of that gland. In addition, varjdng numbers of cells are present 
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Fig. 5 Fig. 6 

Fig. 5. Single bizarre cell from seminal vesicle (X430). 

Fig. 6. Group of malignant cells demonstrating hyperchromatism, variation in size 
and shape of nuclei, crowding and large prominent nucleoli (X430). 

which are abnormal as determined the criteria outlined in table 2. The 
malignant cells most frequently are seen in sheets or in loose groups with variation 
in size and shape of nuclei, crowding, large multiple nucleoh and hyperchroma¬ 
tism (fig. 6). However, the presence of cast-like structures (fig. 7) in a specimen 
should immediate!}’’ arouse suspicion even if the nuclei appear to be uniform in 
size, and crowding is not marked. Higher magnification usually reveals the pres¬ 
ence of large nucleoli in the cells around the periphery of the cast where detail is 
best preserved. These configurations may represent growth of malignant cells into 
acini ivith resultant cast formation and breaking off and expression by massage. 

Occasionally, single malignant cells are present and may provide difficulty in 
recognition unless careful screening is carried out. The amount of difficulty 
encountered is proportional to the degree of abnormality of the individual cells. 
The most bizari'e and grossly malignant cells seen have been found in cases where 
material from a bladder carcinoma has appeared in the massaged specimen (fig. 8). 

Hormonal therapy. Marked histologic changes are evident in the prostate which 
has been subjected to estrogen therapy. These changes are reflected in the cells 
desquamated from such a gland. Approximately three weeks after a patient with 
carcinoma of the prostate has taken such medication, pronounced cytologic 
changes are noted which are considered to be characteristic of response to estrogen 
therapy. Profuse desquamation of large squamous cells, alteration of malignant 
cells, and the presence of “glycogenic cells” are the characteristic changes result¬ 
ing from continued estrogen therapy (fig. 9). The squamous cells are normal 
appearing but are greatly increased in number as compared to specimens from 
the untreated gland Avherein squamous cells make up a small part of the total 
cell population. 

“Altered” malignant cells are characterized by giant cell formation, loss of 
nuclear detail with bland degenerated appearance, and occasionally increased 
cytoplasm. The loss of nuclear detail present with estrogen response increases the 
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Fio. 7. A, smiill mnliRimnl cast-like ntrucliire «itli minimal nnisonucicosis (X430). II, 
malignant cast nitli marked crowding (X430). C, huge malignant cast (XIOO), 

difficulty in interpretation of specimens obtained from mtissagc of the gland sub¬ 
jected to estrogen. If a patient is follotvcd with smears during the course of ther- 
apy, the gradual changes may be noted and malignant colls arc recognized with 
varying degrees of alteration. However, it a patient is seen for the first time after 
he has undergone a prolonged period of successful hormone therapy, the value of 
the smear for diagnosis is greatly diminished. The alteration in malignant cells 
with loss of the criteria previously outlined, and the gradual disappearance of 
malignant cells entirely, ns frequently occurs, make interpretation of the under¬ 
lying changes impossible. One can only state that the picture is one of estrogen 
response. It is for this reason that smears should be obtained before estrogen 
therapy has been started. 



136 


IRWIN N. FRANK 



Fig. 8 A, sheets of malignant cells from bladder carcinoma (XlOO) B, loose group of 
bizarre malignant cells from bladder carcinoma showing marked anisonucleosis and 
prominent nucleoli (X430). 



Fig 9. Estrogen effect demonstrating squamous cells, “glycogenic cells,” and malig¬ 
nant cells altered by therapy (XlOO). 



Fig. 10. Single “glycogenic cell” and twm small squamous cells (X430). 



CITOLOGIC EVALUATION OF PUOSTVTIC SMKMt 


137 


3 Breakdown of suspiaous (III) and po<it(iic (/Uttr) proslaitc ttmears 
from 1,052 new patients ttccjt at Strong Memorial Hospital from September 
lOJlO-Septrmber 1953 
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* % Doc! not includp positives in insiinim iit ilit.o ttmiip 

“Glycogenic cells," ns dcsciibcd 1)3' Dr. Ifnnimh Peters", mo the most cliaractcr- 
istic C 3 'tologic change noted in eases of icsponsivc est rogen therni) 3 ' (fig. 10). It has 
been our c\pcrience that tbc 3 ’ have onl\' been seen in the smears of patients who 
have had such mcdiciition. The cell, which has its origin m metaplaslic nicas of 
the jirostate, is distinct in its features and cas!l 3 ’ recognirablo The cell outline is 
clearl 3 ' delineated 1 ) 5 ' a thin, dnrkl 3 ' staining, round or oval membiano giving the 
cell an avoiagc diameter of approximate^' 20 micions Within the cell bordci is a 
natrow clear nioa which encircles a denser, pmk staining, homogeneous, glycogen 
containing mass of cytoplasm. The eccentric oval nucleus (8 by 1 micions) is 
usually dark and w itliout any nuclear detail. 

It IS of intciest to note that the appcaraHce of the cytologic pictuic deseiibcd 
above often coincides w'ith the clinical changes chninctcristic of successful cstio- 
geii therapy. Cessation of therapy is accompanied by disappearance of “glyco¬ 
genic cells” and the eventual return of unaltcied malignant cells 

CMN'ICM, D\TA 

In the penod fiom Soptcmbci 1919 to September 1952, we examined piostatic 
smcais fiom 2,198 patients seen piimaril 3 ' bx' the uiologio somcc in Stiong Mc- 
monal Hospital. Of these, 1,052 of the patients were .seen foi the fiist time and the 
remainder of the smears were obtained upon lepeat x'lsits In all but a few cases, 
the patients were over fift 5 ' >' 00 ^ of age Two smoais weie piopaicd fiom each 
massaged specimen and these woie examined and classified as prcviousl 3 ' de- 
sciibcd For statistical purposes, onl 5 ' the findings on the now patients will be 
discussed at this time The bicakdown of the classification of these 1,052 cases is 
illustrated m table 3 Eight case findings wcie present m this scries and lepiesent 
positive smcais obtained on patients w'ho were not suspected chiiica\l 3 ' of having 
caicinoma of the piostate. In these instances histologic sections piepared fiom 
punch biops 3 ’, surgical, oi autopsy tissue later confiimed the positive c 5 'tologic 
findings Negative histologic sections weie obtained on five patients on ivliom 
Class IV smears had been reported (false positive), while positive histologic 
sections resulted fiom a similai number of cases wlieiem the cytologic lepoits 
were negative (false negatives) 

" Peteia, H 'ind Benjaimn, J A The nrostatie smear Cell changes after estrogen 
therapy. Surg Gjnec & Obst , 91; GOO 668, 1950 
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DISCUSSION 

From these figures one maj’’ conclude that a positive C 3 'tologic report (Class IV 
and V) is correlated ivith at least an 85 per cent accuracj'^ and that suspicious 
reports (Class III) warrant further clinical studies and repeat massage in an 
effort to rale out the presence of a prostatic malignancy. These results correspond 
favorably ndth a previous^ reported studj'- in which smears prepared on 100 
cases of proven carcinoma of the prostate jnelded 88 per cent cjffologicall}^ posi¬ 
tive reports. Of the remaining twelve cases, seven were reported as suspicious of 
malignancy.’^ 

It is our belief that the one single factor which is of greatest importance in 
making the prostatic smear an applicable diagnostic aid is the close co-operation 
between the clinician and the cjrtologist. This implies an attempt to make each 
specimen adequate in material and property fixed without dr 3 dng; to repeat 
smears on all C 3 ''tologic Class III and clinicalty suspicious cases; to obtain follow¬ 
ups on patients with reports of the histological, surgical and therapeutic pro¬ 
cedures canied out; to stud 3 '- specimens prior to estrogen therap 3 ''; and to hai’^e a 
mutual understanding of terminolog 3 ^ and implications of each classification. It is 
the c 3 rtologist’s responsibilit 3 '" to become acquainted with one standardized stain¬ 
ing procedure, to examine direct organ smeai's when possible, and to give simpli¬ 
fied, accurate reports within a short time after he receives the specimen. 

SUMMARY 

The microscopic examination of material expressed from the prostate b 3 ’' digital 
massage is of value in determining the presence of a carcinoma in that gland. The 
secretions obtained in this manner are fixed, stained, and examined by a standard¬ 
ized procedure. Cytologic criteria of malignancy, a fixed classification system, and 
characteristic cell types are discussed. A three 3 '-ear surve 3 ^ of prostatic smears 
from 1,052 patients revealed that a positive cytologic report was correlated with 
at least an 85 per cent accuracy. A breakdonm of the suspicious and positive 
classifications is tabulated with further information regarding case findings, false 
positives, and false negatives. Close co-operation between the clinician and the 
cytologist is stressed. It is concluded that the prostatic smear offers a reliable 
adjunct to the diagnosis of prostatic carcinoma, a means of detecting an occa¬ 
sional case which is clinicalty unsuspected, and a technique suitable for assaying 
estrogen response. 
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I’UOSTA'L’IC CANCER VI. MORTALITY RATE OE RADICAL 
SURGERY FOR .VDENOCARCIXOMA OF THE PROSTATE 

J’LRHY n HUDSON, AI.HX' 1. riXKLH* and JOHN A. IIOI’KINS 

Drom the Dcparlincnt of Urolnqi/, rrnuris DelaftcUl Ilotpital and the Institutr of Cancer 
Itcrcarrh, Columbia Uniicriihf, College of Phyiicians and Snrijeons, jYctt* Yori, N. )* 

,Vs the seope of openUive tcchiii(ptc widens, in nny hisloiiciil period, evaluii- 
lion of tlie oflicacy of and moitality from lliesc methods must projjcily be made. 
Snell beriitiny is hifthly desinible today, nhen c'ctonded smpieal disseetions arc 
bcinp; iiuTcasinitly applied to eradication or palliation of eeilain malignant 
growths 

Tho'C malignant tnmoi.s of most fieqnent incidence and which most often 
piodncc fatal outcome aie of gieatest concern to singeons. Among these neo¬ 
plasms, piostatie cancer assumes a piomincnt position. Of the intiinsic adeno¬ 
carcinomas directly causative of death in men in the United States ni 1950, 
those of the prostate me nnmcrically .second only to gastric cancer. In 1035, 
pro'tatic cancer led to the death of 12 men of each 100,000 of the U. S. male 
population, by 19IS, this mortality late had risen to 1.5.f These fignics ictlcct 
a piogicssivo incicasc in death late from this cancer concomitant with the ris¬ 
ing proportion of aging individuals within the population. 

Prostatio cancel belongs within the group of mnlignnncics foi which radical 
suigoiy is a feasible foim of therapy. 

If one considers the chronological development of nny type of cancer sntgciy, 
it becomes obvious that thoie is a trial, error and improvement phase through 
which new operations must pass prior to the time at which they become ac¬ 
ceptable systems of treatment. For e\ample, one of the fir.st iadic.al snigical 
procedures conceived, as a curative measure, was the Ilnlstcd operation for 
carcinoma of the breast, reported in 1894.*-• It is recalled that Ilalstcd’s opera¬ 
tion did not at first receive wide acceptance, initially, the operative mortality 
rate was not low.’ Nevertheless, the Ilalstcd procedure has, with certain modi¬ 
fications, stood the test of time and has emerged ns a preferred method of treat¬ 
ment for many breast cancers, particiilaily those to which the principles for 
case selection of McDonald, Haageitscn and Stout are closely applied.’ ‘ 
IVhether or not radical surgery, such as ])elvie cxontcratioii, will similarly 
emerge as a useful and advocated modality for the cure or control of cancer 
remains to be seen. .Suffice it to state that pelvic e\ontciation, whether per- 

Acccptecl for publication May 11, 1954 

1 resent Address Dent of Urology, University of California Afcdical School, San 
Francisco 22 

t Data provided by the Statistical Division of the American Cancer Society, 47 Beaver 
Street, New York, N A'. 

’ Halsted, \V S • Johns Hopkins IIosp Report, 4: 1, 1894 

= Halsted, W. S Ann Surg., 46: 1, 1907 

’Lewis, D and Ricnholl. W F.: Ann Surg , 95: 336, 1932. 

Hwonsen, C D and Stout, A. P Ann Surg , 118: 859, 1943 
1 ,pwDonald, J J , Haagensen, C. D. and Stout, A. P.* Surg , 34 : 521, 1953. (Sec abstr. 
by Urban, J A , Cancer, 7 : 415, 1954 ) 
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formed for cancer of the cervix, cancer of the bladder or cancer of other pelvic 
organs, rests on the level of investigative clinical surgery at present. In any 
opinion of this work, Brunschwig’s 18 per cent mortality which occurred within 
30 days after operation in 302 completely unselected cases of cervical cancer 
must be considered.® Nonetheless it is clear that pelvic exenteration has bene¬ 
fited many individuals who othenvise would have been destined for an earlier 
death 

Radical surgery, however extensive, often falls short of curing many types of 
tumors, despite low operative mortality.®- ® Pneumonectomy for carcinoma of the 
lung^®' and total pancreatectomy for carcinoma of the pancreasi^-n probably 
belong in this category. In both instances it is likely that the immediate post¬ 
operative deaths exceed the number of cases cured. 

In view of such patently discouraging records for nonurological tumors, 
urologists have been understandably cautious in undertaking radical surgery 
for cancer of the genito-urinary tract. In order to ascertain whether or not such 
caution has exceeded normally prudent restraint one must examine the results 
of surgical treatment of prostatic cancer. 

Adenocarcinoma of the prostate gland was once thought to be a rare lesion.*® 
It is now known to be a common disease and a frequent cause of death in the 
aging male.i®'!® A Avell-conceived, effective operation for the ablation of pro¬ 
static cancer was described by Young in 1905.i® As Jewett emphasized, Young’s 
operation was not hastily contrived, but was instead based upon the known 
morbid anatomy and pathogenesis of the disease.®® Yet, Young’s operation has 
not been widely used by genito-urmary surgeons with the exception of those 
trained in his clinic. As recently as 1950, radical perineal prostatectom}' was 
described as “practically abandoned in Europe.”®* 

The reasons for reluctance in accepting total prostatectomy for cancer seem 
to center, in actual practice, upon the undesirable postoperative sequelae, of 
which incontinence (about 8 per cent of the operated cases)*® is the most dis¬ 
concerting. The postoperative mortality rates for prostatic cancer surgery, how¬ 
ever, could not possibl}'- be a reasonable deterrent to the conscientious cancer 
surgeon. In a large series of radical perineal prostatectomies. Young reported a 


® Brunschwig, A., Personal communication, April 2, 1954. 

’ Pack, G. T.: Am. Surg., 17; 271, 1951. 

® Park, W. W. and Lees, J. C.; Surg., Gynec. & Obst., 93: 129, 1951. 

® Stone, H. B.: Surg., Gynec. & Obst., 97; 129, 1953. 

Churchill, E. D.: J. Thoracic Surg., 20; 349, 1950. 

Rienhoff, W. F.; Dis. Chest, 17 : 33,1950. 

1- Brunschwig, A.: Cancer, 3 : 624, 1950. 

1’ Parsons, W. B.: Bull. N. Y. Acad. Med., 27: 339, 1951. 

11 Catell, R. B. and Warren, K. W.: Surgery of the Pancreas. Philadelphia; W. B. 
Saunders Co., 1953. 

15 Rich, A. R.: J. Urol., 33: 215, 1935. 

15 Medical Forum on “Results of Total Prostatectomy”, Modern iUed., 22; 136 et. seq. 

^^^i7^Marsh!uf,^V. F. and Whitmore, W. F., Jr.: J. Am. Geriat. Soc., 1: 190, 1953. 

1® Edwards, C. N., Steinthorsson, E. and Nicholson, D.; Cancer, 6: 531, 1953. 
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".<-.Tewett,H.J.;J. Urol., 61: 277, 1949. 

=1 Westerborn, A.; Surg., Gynec. & Obst., 91. lol, 1950. 
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mortality rate of 10 0 per centAn oxtciiMon of tins group by Jewett icccalt 
a mortality rate of 0 3 pel tent Colston, at the same institution, has pe 
soinlly pcrfoimecl OS ladnal perineal prostatectomies without a fatality =’ It 
notable that many of the operations included in these published accounts we 
performed before the luUent of sulfonamide theiapy, the antibiotic drugs 
blood banks During that same ora. Belt reported a moitahty rate of onlj 
per cent for ladical perineal prostatectomy -* 

The 28 per cent 10 jcar euro rate from total piostatcctomy cited by the 
Johns Hopkins group would be sutrnicnl to encourage broader use of this sur¬ 
gical appioach” Both low surgical mortahlj rate and also compaiatncly high 
cure rate proiide adequate imentne and leward for the surgeon who detor- 
mnics to nchiece proficient performance of this oiieralion 
It seems worthwhile to add to this surgical record the fact that 52 radical 
prostatectomies haie been peiformed at the Francis Delaheld Hospital from 
March 1951-Iuly 1053 One operatiie death has occuircd, due to anesthesia, 
a mortality rate of 1 9 per cent It is sigmlieant that the cast majority of these 
operations weie performed by the resident staff Suitable training can reduce 
the operation to a short, relaticeh innocuous surgical cxerrise. 

In light of these brieflj outhiied results, we recommend that total pros¬ 
tates esiculcctomj bo gnen wider u«e ns a worthwhile form of eancer surgery. 

SCMMAllt 

The ncccssitc for a sober consideration of surgical mortahtj rates incurred 
by catended operations for ablation of cancer is cited 
The prominent position occupied bj- prostatie eancer ns a cause of death in 
the aging male is emphasized 

The dccclopmoiit of certain important radical cnncci operations is traced 
tliiough the carlj stages of questionable calcic to the jiDiiit of general usage 
Low mortahtj rates resulting from total prost'itectomj' arc mentioned 
An additional 52 cases of radical prostatectomy with one death, performed 
mainlj bj' the resident staff of the Fiancis Delaficld Hospital, is added to the 
record 

“'toana, H H and Dacis, D M 5ocing’s Practice of Urologc Philndclnliia JV B 
Saunders Co , 1020 

!! f^cilston, J A C Personal communication, April 5, 195-1 
“Pelt, Elmer J Urol, 48 287, 1912 
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PROGRESS IN PERINEAL PROSTATECTOMY: RESULTS IN 2050 

CONSECUTR^ PATIENTS 


EDWIN DAVIS AND LEROY W. LEE 

From the Departments of Urology, University of Nebraska College of Medicine, Clarkson 
Hospital, and Lutheran Hospital, Omaha 

“Perfection is attained bj' slow degrees; 

It requires the hands of time.” 

—Voltaire 


Whether perfection is attainable in an 3 ^ field of human endeavor is debated by 
the sages. No one, however, questions that manifold imperfections are inherent 
in each and every surgical procedure. Therefore, in all deference due the illustri¬ 
ous Voltaire, and referring specifically to the field of surgery, one is justified in 
paraphrasing the foregoing dictum to read, “Perfection is approached by slow 
degrees.” 

A survej'- of the prostatic surgical literature of the past 20 years has revealed 
no reported analysis of perineal prostatectomj'^ results in large series. In that just 
half a century has elapsed since the debut of perineal prostatectomj'^ in the 
columns of the Journal of the American Medical Association bj’- Young' and 
Goodfellow,2 a brief review of the developments which have transformed a blind, 
traumatizing evulsion into a procedure of precision, together with a discussion 
of present-day mortality, complications, convalescence, and functional results, 
seems to be fitting at this time. It is doubtful whether the laity (or even the 
profession, in its entirety) fully realizes what a benign procedure perineal prosta¬ 
tectomy has come to be. 

It is by no means our purpose to advocate any one technique to the exclusion 
of others, or to revive the “perennial” controversy. Each method has its place 
and its skilled proponents who have achieved good results. The interests of the 
patient are best served by careful selection of cases, in clinics where skill by any 
route is available. We do believe, however, that the advantages of the perineal 
route are not generallj’’ recognized. 

Perineal prostatectomy today, under innocuous (caudal) anesthesia, offers 
opportunity for painless, deliberate, precise, anatomic dissection, clear visualiza¬ 
tion, accurate hemostasis, and plastic closure with normal anatomic restoration. 
Following this technique, uneventful convalescence, with per primam healing, 
miniTrinm hospitalization and excellent functional results is the rule rather than 
the exception. In brief, the prognosis, with respect to hazard and late results, 
following prostatectomy in the aged and debilitated has come to compare 
favorably with that following appendectomy in the young and robust. 


Read at annual meeting, American Urological Association, New York, N. Y. June 3, 
1954 

1 Vniino- Hinrh- Conservative perineal prostatectomy, a presentation of instruments 

and technic. J.A.M.A., 41: 999-1009, 1903. _ • k +i, ■ i + 

^Goodfellow George; Prostatectomy m general especially by the perineal route. 

J.A.M.A., 43: 1448-1450, 1904. 
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The \anous contributory factois icsponcible for tins dinmatic cliango, pei- 
mitting plastic elosuic and llie approach to peifection in technique, intliide 
better methods of ancstliesia, hemostasis and antisepsis, also nen and impro\ed 
instnimcnts Continuous taiidal anesthesia, introduced for peiincal piostatec- 
tomv by Davis and Lee’ elimmales the necessilj foi haste, permitting time for 
meticulous care in suture ligation of bleeding points The hemostatic tiai tioii bag 
described by Dacis* and now emplojed onlv during the oiieration, is an added 
factor in pro\idiiig clear \isuali/ntioii 1 he aiitibiotics ha\e been spcctaculaily 
helpful in promoting pci primam wound he ding, to the end that dismissal on 
the eighth postoperaticc daj, perineum dij and iiiiiinry contiol satisfactory, is 
not unusual 

The most important factoi of all, howeicr, lias been t he iiii reasuiglaycnlighton- 
ment, brought about bj popular magarine articles, reputable medical newspaper 
columnists, medical societj publicity progiams, and, ji irticiilarly, bj a progiam 
of persistent, blatant, radio luKcrtisemenl of a sham piostate cuie, design d to 
dcccne and dcfiaud, but liaMiig actuall} and iniuKerteiitlj roiideied a genuine 
public scrcice "Prostate,” no longer taboo, is now regaidcd as a fit subject for 
parlor com ersat 1011 , people lime become “piostate consiions”, and we urologists 
hate become respectable The profession and the laitj ns well lia\e come to 
recognue the hazard of delay, to the end that we now seldom see the niidiuglit 
distended bladder, and tiicmic mental disoiiciitation Prolonged pielmimary 
bladder drainage has become the e\teption rather than the rule After an office 
o\aminntiou and diagnosis, patients are frcaiuentlj admitted foi \ascctomy and 
functional tests the first daj, and operation the second 

The opinion lieio c\pressed, howecci, is bj no means to be constiaicd ns blanket 
approtal of routine omission of preliminary diaiimgo, the necessity foi which 
will nlwajs obtain with cardio-rennl disorders, and other lesions, as dcteimined 
by judgment 

A complete renew of the ciolution of perineal piostatcctomj, giciiig credit 
to the manj who ha\e contributed, would not be germane to the pin pose of this 
papoi According to llamor,’ “the published lecord indicates that perineal 
prostatectomy was first perfoimcd by Watson in 1S89, Wishaixl in 1890 and 
Goodfellow in 1891,” each without the knowledge of the othci Goodfellow, who 
in 1904 reported a senes of 73 operations, is ci edited with being the first to make a 
success of pciincal prostatectomy in America It w as Hugh Youiig, how c\ er, w ho 
plaj ed the major role in the de\ elopment of the peiincal approach, e\ en though, 
by his own words, his first prostatectomy was not until 1898, and this by the 
suprapubic route Young’s' original paper appealed m 1903 describing his tech¬ 
nique of perineal dissection, and also his penneal piostatie tractoi and othei 
special instruments These instruments, supplemented to some extent, me still 

T i ^ ^ ^ Penneal prostatcctomc under continuous caudal anesthesia 

J A M A , 130 925-920 1940 

'Davis, Edmn Distensible bag for hemostasis and diainaRe followinc penneal pros 
tatectomj J Urol , 18 201-210 1927 

* Hamer, H G Short sketches of the work of eminent Western urologists J Urol , 
22 593-602 1929 
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in use toda}*^, and liis technique, although somewhat modified, remains essentially 
the same in principle. Gibson’s® contribution, describing plastic closure of the 
vesical neck, prostatic capsule, and perineal incision nithout drainage (excepting 
a retained urethral catheter), and placing emphasis upon meticulous hemastasis, is 
an important milestone. 


SELECTION OF ROUTE 


Henline" expressed a sane and unprejudiced Adewpoint in stating, “surgical 
diseases of the prostate present so many variations that no one surgical procedure 
will obtain the best results in all cases.” Of the three available routes of ap¬ 
proach, the suprapubic (or retropubic), the perineal and the transurethral, 
each has its proponents and its critics; each its advantages and disadvantages. 
In an analysis of opinions expressed in personal communications from 100 im¬ 
partially selected American urologists of reputation and achievement there were 
eight resection extremists and, curiously, exactly the same number declining to 
avail themselves of the adA'-antages offered hy the transurethral route in selected 
cases. Each of these small minorities maj"- be judged precisely as un 5 ’lelding and 
complacent as the other. The remaining 84 per cent preferred to fit the operation 
to the patient, rather than the patient to the surgeon. This is as it should be. 
It seems that the decision should depend chiefly upon 1) the size of the obstruct¬ 
ing prostate, 2) eAudence of malignancy, and 3) to a lesser degree, upon the special¬ 
ized skill of the surgeon. In cases of balanced decision, Ave allow ourseh^es to be 
influenced by the wishes or prejudices of the patient, after he has been carefull}’- 
briefed as to the advantages and disadvantages of each method. In case of ob¬ 
stinate insistence upon a procedure which aa'c Anew as contra-indicated, we aAmil 
oursehms of the surgeon’s one and only inherent right wliich may not be legis 
lated away—^polite declination. Only A'-erj’- rarely, howcA^er, has this been neces¬ 
sary. It is not our purpose to prolong the “perennial” controA'-ersy, or to dis¬ 
credit any method, but merely to urge flexibility upon the part of the surgeon 
and indiAudualization of the patient. As eAudence of our appreciation of the 
adAmntages offered b3’' the transurethral route in selected cases, we submit 
that we personally have performed more than 900 transurethral resections. 
A substantial percentage of these resections, howeA>-er, was for advanced pros¬ 
tatic carcinoma. 

Assuming prostatic surgical indication (a discussion of v^hich is not included 
AA-ithin the proAunce of this paper), aa'C are guided by the following criteria and 
findings in the selection of route. 

Perineal 

Moderate-to-large benign hjqierplasia 

Early intracapsular carcinoma, Avithout demonstrable metastases 

Prostatic calcification 

Suprapubic 

Moderate-to-large benign hjTerplasia accompanied by: Ank 3 dosis of 


6P:h«oTi T E.: Improvements in perineal prostatectomy permitting primary wound 
1 ona’ViPiline without drainage. Surg. GA’nec. Obst., 47: 531-539, 1928. 

Henline, R. B.^ The surgical treatment of prostatic disease. J.A.M.A., 117: 2030-2034, 

1941. 



I'EniN'EAL prostatkctomy: IinSUI-TS 


1-15 


hips interfering witli litliotomy position; perineal scar tissne; massive 
intravesical hemorrhage; impassable urethral stricture 
Transurethral 
Small benign hyperplasia 
Median prostatic bar 
Mcrcicr’s bar 

Advanced prostatic carcinoma 

In the borderline group, our nile is to choose the perineal rather than the 
transurethral route. We do so because it is our experience that perineal cnuclc- 
tioii under caudal anc.sihcsia, followcrl by plastic closure, is less of an ordeal 
than transurethral resection (in our hand.s), is followed by a smoother, easier 
convalescence (without the secondary hemorrhage hazard), and offers better 
assurance of complete and lasting symptomatic relief. Unprejudiced opinions 
as to relative case of eouvolcsccnce, repealcflly volunteered by ward nurses, 
represent the ultimate in reliability, and would seem to establish the auf en- 
ticity of this st.atcmcnt. 

pni;opr.iuTrvi', tke.vt.ment 

In addition to routine Inboratoty tests and complete physical c.vamination, 
with such medical consultation as may be indicated, our routine preoperativo 
preparation consists cs.«entinlly of nonprotcin nitrogen determination, roent¬ 
genological study, va.sectomy and cystoscopic e-\nmination. The last, however, 
we occasionally omit if dingnosi.s is definitely established. Patients with residual 
urine in small amount, with normal temperature and good npiJCtitc, with normal 
nonprotcin nitrogen, and without cardiac or other medical contra-indication, 
may be operated upon without delay, llcsidual urine in large amount, however, 
and/or elevated nonprotcin nitrogen, call for caution. Preoperativo treatment 
then must include forced fluids and bladder drainage, cither by retention cathe¬ 
ter or via the s\iprapubic route, continued for days, weeks or even many months, 
insistently and inexorably carried out for as long as may bo necessary, regard¬ 
less of urging to the contrarj’ bj- patient or relatives. Simply stated, and as¬ 
suming no evidence of circulatory disorder, our grccnlight criteria consist es¬ 
sentially of nonprotcin nitrogen below -10 mg., normal temperature and good 
appetite. 

ANESTIIEST.V 

Specifications of the ideal method of anesthesia include safet}', efficiency, 
freedom from sequelae, ease of administration and flexibility of duration. Such 
methods are available today. The sane and conservative surgeon has long since 
discarded the speed mania, and has substituted therefore deliberateness in 
dissection and hemostasis. Although sacrocaud.al block gave satisfactorj' results 
over a period of many 3 'ears, in 1946 we substituted continuous caudal anesthe¬ 
sia, requiring one needle only, instead of seven, and permitting prolongation if 
necessary. For uniformity in results and freedom from reactions, we arc de¬ 
lighted with cyclaine,* 0.5 per cent, recently adopted for this purpose. The 
initial dosage of 80 cc, which usually suffices, may' be supplemented if necessary. 
* Sharp and Dohme’s trade name for hexylcainc. 
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The use of this dmg for caudal block and other purposes has been described bj'' 
Lee, Davis, and Barmore.* 

SURGICAL TECHNIQUE 

Since the average reader is interested in sundval of the patient and late 
functional results, rather than in surgical technique, a detailed description of 
the latter would not be here appropriate. Moreover, Young’s® classic descrip¬ 
tions of the perineal approach, beautifully illustrated by Didusch, are not to 
be duplicated (much less improved upon), and are readily available in various 
publications, in addition to Yoimg's Practice of Urology. 

CONVALESCENCE 

HaAdng been subjected merelj’- to iimocuous, neiA^e block anesthesia, and 
negligible blood-loss, the average patient leaves the operating room in the same 
condition as upon entering. So-called surgical shock, which too often is a mis¬ 
nomer, and a manifestation of concealed hemorrhage, we do not see. Excepting 
the ever-possible, unforeseen complication, a discussion of which follows, routine, 
smooth and uneventful convalescence maj^ reasonabl}' be e.xpected. 

The postoperative discomfort experienced by the perineal prostateetom 3 ’- 
patient we believe to be distinctlj' less than following the suprapubic or trans¬ 
urethral approach. 

Adynamic ileus, as with other perineal procedures, and in marked contrast 
with the frequenci' of this complication following abdominal operations, is 
conspicuousl.v rare. As long ago as 1SS9 Watson’® wrote, “Clinicallj^ the perineal 
operations are the safest.” 

Ambulation is routinel}' started on the first or second postoperative day. 

Wound healing. Per primam union is now the rule rather than the exception. 
Subcutaneous suppuration, with breaking down of the incision, followed by 
the slow, tedious process of separation of slough and healing by granulation, 
is a thing of the past. Factors mainh’- responsible for the elimination of wound 
infection include more careful surgical technique, better knowledge of nutri¬ 
tion, and, particular^, the specific antibiotics and the sulfonamides. Following 
removal of retention catheter, perineal sutures and mbber wick on the seventh 
postoperative da 3 ’-, perineal urinar 3 ’- drainage, even in fractional amounts, is 
decided^' the exception. B 3 " contrast the incidence of wound infection in Hin- 
man’s'i (1937) fift 3 ^ consecutive, pre-antibiotic, plastic closures was twelve 
per cent. 

Feeer. An anal 3 'sis of the postoperative temperature cun^es of 24 consecutive 
patients, in sufficientlygood condition to require no preliminary drainage, showed 

s Lee L IV Darts E. and Barmore, J.: The clinical use of C 3 -claine thexj'lcaine) as an 
anesthetic agent in urological surgery, A report of observations on 1000 patients. J. Urol., 

Yotmg’ H.^. and Davis, D. M.: Young’s Practice of Urology. Philadelphia: W. B. 

The operative treatment of the hj-pertrophied prostate. Ann. Surg., 

irninman Frank: The modern operation of plastic perineal prostatectomy. Tr. Am. 
Assoc. Genito-Urin. Surg., 30: 265-279, 1937. 
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the maximum tempcratuio elevation oecmiing on the second postoperative 
day, to average 99.9 degrees. 

Dismissal on the eighth postoperative daj’, perineum dry and uiiuaiy eontiol 
satisfactory, is not unusual. Post-prostatectomy hospitalization of the last 50 
patients avciaged 11.3 days, winch figure must be viewed as somewhat exag¬ 
gerated because a substantial percentage of these patients, after iicnnission foi 
dismissal, voluntarily remained in the hospital one to several days awaiting 
conveyance, or the arrival of relatives. Of these last 50 patients, seven left the 
hospital (perineum drj’) on the eighth postoperative day, twelve on the ninth, 
and by the tenth day dismissals totaled 25, or 50 per cent. Theie were three 
with 17 postoperative hospital days, and one, the maximum, with 19 days. This 
conspicuously shortened prostatectomy hospitahVatioii obviously tends to 
nullify the chief advantage claimed by tho=c favoiing the traiisincthral route. 

These figures, however have no real meaning except by comparison with, for 
instance. Young’s'^ axerage of 32 postoperative hospital days and aveiage fistula 
closure of 24 days, reported in 1923; also with Iliiimaii’s" 24 day postoperative 
average (1937), and our ow n figure of 21 days, reported as late ns 1910. The jircs- 
ent-day patient, however, having no basis for comparison, has no lealiralioii of 
the spectacular decrease in hosiiital day.s which has been achieved, and the 
occasional one is disappointed to learn of the 11.3-day postopci.itive hospitaliza¬ 
tion average. Thus progress receives no credit. 

moutalitv 

Our over-all mortalitj' rate is 2.9 per cent. This includes the entire senes of 
2030, the good and the poor nsks, and all deaths, from whatever iclntcd or un¬ 
related cause, dating back over a period of 34 years. The youngest patient was 
40 years of age, the average 09 and the oldest, aged 101 at the time of operation, 
is now 108 It is true that lower mortality rates for perineal jirostatcctomy have 
been reported, but not in four-figure series. Until the number of operations 
becomes conspicuously large Dame Fortune may occasioiiallj’ play a major 
role, permitting a factual and rather an imposing leport with a zeio mortality 
rate Young'^ in 1923 repoi ted a series of 198 consecutive perineal prostatectomies 
without a death. Ilis over-all mortality latc, however, reported at this time 
(1049 opeiations), was 3 4 per cent, and in 1930 (1571 opeiations), was 3 0 per 
cent ” Similailj' our ow’ii total series includes three “runs”, each exceeding 100 
consecutive prostatectomies xxithout a death. Young,” in 1939, stated that five 
consecutive residents at the Brady Urological Institute had pei formed a total 
of 217 perineal prostatectomies, xvith a total mortality of 1.2 per cent. We 
venture that no one of these residents has maintained this record thiough the 
years, unless with small prostatectomj- volume. For purposes of comparison 

” Young, H H Prostatectomy Preoperative, operative, and postoperative treatment. 
Surg , Gynce & Obst , 36: 5Sfl-612, 1923 

” Young, H H The advantages of the perineal route in the treatment of various dis¬ 
eases of the prostate Proc Rov Soc Med , 23: 65-90,1930 

“ Young, H H Prostatic obstructions Medical and surgical aspects. New York State 
I M , 39 : 2241-2252, 1039 
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Table 1 . Reported mortality rates in prostatic surgery 




Bate 

Number of 
Patients 

Reported 

Mortality 

Perineal Prostatectomy 

Hugh Young*. 

Baltimore 

1926 


3.2% 

Daniel Higbeef. 

Denver 

1951 


1.7% 

Davis and Lee. 

Omaha 

1953 


2.9% 

Suprapubic Prostatectomy 

Hunt and Walters!. 

Rochester 

1938 

1000 

5.4% 

Rees!. 

England 

1947 

242 

23.0% 

MacDonald!. 

Canada 

1947 

495 

39.0% 

Galbraith!. 

England 

1948 

318 

12.0% 

Herman*. 

Philadelphia 

1938 

750 

4.0% 

Fre3mr*. 

England 

1919 

1550 

5.3% 

Randall§. 

Philadelphia 

1942 

340 

6.3% 

Belleview Hospital. 

New York 

1942 



1 Stage§. 



208 

10.0% 

2 Stage!. 



444 

18.0% 

Phil. Gen. Hosp.§. 

Philadelphia 

1942 

167 

34.1% 


Retropubic Prostatectomy 



England 

1949 

757 

4.6% 


Glasgow 

1951 

500 

1 6.0% 

Newman^. 

Sidney, Australia 

1951 

103 

8.0% 

Ostenfeld**. 

Denmark 

1 1951 

1 114 

1 4.3% 


Transurethral Resection 


'Mp.Rhit.'f . 

Ann Arbor 

1946 

2425 

1.8% 


jMinneapolis 

Rochester 

1950 

1560 

1.2% 


1950 

11522 

1.2% 


Omaha 

1954 

794 

1.7% 


Philadelphia 

1942 

315 

2.2% 


i Philadelphia 

1938 

500 

2.6% 


! Chicago 

1935 

I 551 

1 3.2% 


1 Iowa City 

I 1935 

600 

4.6% 


Chicago 

1937 

283 

18.5% 

Phil. Gen. Hospital!. 

Philadelphia 

1942 

56 

18.0% 


* Herman- Practice of Urology. Philadelphia: W. B. Saunders Co., 1938, p. 756. 
t J. Urol., 69; 144-151, 1953. 
fCreevj'-: J. Urol., 66: 876-882,1951. 

§ Personal communication. 
liLancet,!: 1088-90,1951. 

^ Med. J. Austral., 38: 574,1951. 

** Acta Chir. Scand., 102 : 447-456,1951. 
tt J.A.M.A., 104: 734-738,1935. 


table 1 is presented showing mortality figures following the various prostatic 
surgical procedures reported from various clinics. 

The urological surgeon is constantly dealing with major surgical procedures 
in old age, damaged cardio-vascular-renal systems and prolonged hospitalization. 
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1 \B! V 2 Our own pcnnral proslntcclomy mortahft/ rate, rhotrn gradually increasing 
through the years, in direct proportion to the number of operations 


Report cd 

Mar 

Nov 

Auk 

D(. 

Apr 

Fell 

Auk 



1027 

1028 

UliO 

I'rtI 

inu 

lOl'l 

1040 

1953 

Journnl 

\M A 

A AI A 

Colo 

\ M \ 

Jour 

A M \ 

\M A 





Med 


I inert 

i 



Number of 









Opcrntions 

107 

17C 


278 

•17^1 

741 

831 

20")0 

Morlf\lit\ Unto 

0 <11% 

1 7% 

2 IS% 

2TS% 

o -,rr 
- >/o 

1 2 7% i 

2 7% 

2 0% 


T\ni> T \nalysis of of CO deaths nnionq £050 perineal prostalcclomt/ patients 

DirectK related to jiro'^t itic fiiirRcrN 

24 

Sepsis 

15 

Immediate hemorrhage 

1 

Dclajed hemorrhage 

5 

lircmm 

S 

Doubtful relationship to proatntic HurgrrN 

30 

Cerebral “nccidenf" 

8 

Coronar\ thrombosis 

0 

Pulmoii ir\ cnilioUis 

I'l 

Broncliopncumoniu 

1 

Mhollj unrclitcd to prostatic surgerj 

G 

Corebro artoriosckrosis 

! 

Femoral embolus 

1 

Acute hemorrhagic gistritis 

1 

Perfontjon of colon 

1 

Parkinsonism 

1 

Intestinal obstriirtion 

I 


As \\e assume gra\e risks iii increasing numbers, om luck finallj plajs out and 
the a\crages catch up uith us This is ns liter liable as sunset Aloieorei, actu- 
anallj figured, the arcrage mortality rate from “natural”, or all causes, duiing 
the tu 0 decades betu con ages 00 and 80, is G 3 pci cent anuunllj, or 0 5 pel cent 
each month Therefore, indulging m fancy and estimating an ar erage total 
hospitalization of one month, one uould attain a more ncarlj’^ ntcuiate index of 
the actual prostatcctomj risk by deducting 0 5 pei cent from his over all moi- 
tality rate Superlative surgical judgment and skill must bon to those figuies 
This inescapable mortality rate is furthei demonstrated by table 2, compiled 
from our onn published records showing a gradual, fractional increase in mor¬ 
tality rate from 0 93 poi cent (107 cases) in 1923, to the present 2 9 pei cent, 
and this in spite of greatly improved methods of anesthesia, hemostasis and 
technique We trust that the reader will share om belief that this cioepmg in¬ 
crease IS the result of the inaxorable influence of the mortality tables and the 
averages, rather than evidence of decreasing surgical competence As remarked 
Commissioners 1941 Standard Ordinarj Mortility Table 
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by Dr. Richard Chute, ive “seem to be flirting with the irreducible minimum.” 
Table 3 analyzes the causes of our 60 deaths. 

COMPLICATIONS 

By reason of the inevitable percentage of unfavorable developments, unfore¬ 
seeable, unpreventable, and often wholly unrelated to the operation, no large 
series of any major procedure, if meticulously analyzed, may be truthfully re¬ 
ported uniformly uneventful as to convalescence. We have had our full share of 
troubles and problems. Yet, through the years, it has been possible gradually 
to eliminate or minimize the various major complications (except vascular 
“accidents”) to the end that our post-prostatectomy convalescence, although 
not uniformly uneventful, may be described as routinely so. The conspicuous 
improvement has, in no small measure, resulted from achievements in other 
than urological fields. 

Immediate postoperative hemorrhage is no longer a problem, thanks to clear 
visualization, suture-ligation and plastic closure, facilitated by the hemostatic 
traction bag. Our series includes one death due to uncontrollable hemorrhage 
immediatelj’- following operation (No. 3206, October 1927). Upon two occasions 
only, during the past 9 3 '^ears, has transurethral aspiration of clots and fulgura- 
tion of bleeding point been necessar 3 L Postoperative transfusion has been con¬ 
spicuously rare, and in no instance has transfusion been necessary during the 
operation. 

Massive secondary hemorrhage, occurring suddenly, as late as the end of the 
second postoperative week, once a grave menace, has yielded to the sulfonamides 
and the antibiotics. In 1932, one of us*® reported a 3.5 per cent incidence of this 
complication, including an “epidemic” of five cases in 13 consecutive operations. 
Since this amazingly high percentage surpassed the bounds of mere coincidence, 
the only plausible explanation seemed to be upon a specific infection basis. 
Before the advent of the resectoscope these five emergencies were successfully 
managed by transurethral aspiration of clots and endoscopic fulguration. Hin- 
man’s** report of fifty consecutive pre-antibiotic, plastic closures included four 
secondary hemorrhages (8 per cent). 

This grave and most disconcerting emergency, not having been encountered 
during the past 6 years, is no longer a cause for concern. This statement, how¬ 
ever, does not apply to convalescence following the transurethral operation. 
In our own experience, the frequency of delayed hemorrhage has been such that 
Ave consider it important to keep transurethral patients hospitalized, or at least 
under observation, for 14 postoperative days. Thus, it has come to be that it is 
now the perineal prostatectomy patient Avho may claim the adAmntage of shorter 
hospitalization, or at least a shorter period of postoperative observ'^ation. We 
repeat that we cite our own experience only. 

Of vascular “accidents'’ (cerebral, coronary and pulmonary) we have had our 
ineAutable share. In addition to many, unrecorded, nonfatal Avascular episodes, 

Davis, E.: Massive secondary post-prostatectomy hemorrhage, controlled by endo¬ 
scopic fulguration, report of 5 cases. J. Urol., 28: 365-370, 1932. 
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tliis intractable triad was rcsj)onsiblc for no less tban 2!) deaths, or -18 per cent, 
of our total mortality (table 3). We also have our Ibrombophlcbitis worries, and 
perhaps deceive ourselves in thinking that early ambulation has been helpful 
in reducing the incidence of this hete noire. Having no accurate method of 
balancing usefulness against harmful effects, we arc not too happy with the 
anticoagulants. The injudicious use of this form of therapy was indirectly, but 
definitely, responsible for one death. 

Incontinence. Reading Goodfollow’s original description of bliiul, traumatizing, 
evulsion of the prostate through a median perineal incision carried into the 
membranous urethra and cmplojdng no retractors or other instniments (“the 
finger serving all needs”), one readily understands whj- this procedure entered 
upon its career in disrepute. In fact, the span of half a century has not entirelj' 
corrected the misconception that perineal prostatectomy has a monopoly on 
postoperative incontinence. 'Phoso informed, however, recognize that this com¬ 
plication, usually transient, may be noted following prostatic surgery in skilled 
hands, by whatever route: perineal, suprapubic (retropubic), or transurethral, 
regardles.s of flawless technique. The same may occur after internal urethrotomy 
for urethral stricture. Goldstein and Rubin" reported 3 eases of ineontinonce 
problems following suprainibic prostatectomy. One of our most troublesome 
incontinence problems followed suprapubic prostntcctomy; another followed 
inteninl urethrotomy for urethral stricture. Those who favor the transurethral 
route acknowledge the .same. 

A critical consideration by one of us" of the possible causes of this troublesome 
interlude, occurring regardless of surgical fincs.se, justified the conclusion 
that weakness or atrophy of disuse of the external sirhinctcr fibers is tho major 
etiological factor rather than mechanical injury of muscle fibers or nerve supplj'. 
Upon this theory, sphincter weakness may be said to have been both caused 
and concealed by the obstructing prostate, and merely revealed by the prostatic 
surgery. The enlarging prostate had stretched one sphincter (the internal) and 
reliev'cd the other of duty, thus incapacitating both long before the arrival of 
tho surgeon upon the scene. 

With external sphincter and nerve supply intact, following faultlc.ss technique 
by any route, tho problem then is merely that of measures directed toward 
rejuvenation of the muscle fibers by “c.xerciso.” The natural or spontaneous 
process of regaining control may' thus be materially' hastened by a program 
consisting essentially' of instinction and encouragement, explaining to the 
patient tho importance of making voluntary effort alternately to start and stop 
the stream during each urination. In the occasional initially completely incon¬ 
tinent cases the bladder is daily' filled to capacity' through a catheter, and the 
start stop routine repeated. Close personal supervision is essential. Progress is 
frequently noted after the first “lesson.” The patient did not know he could 
accomplish this. He had not realized the importance of making the effort. In- 

. ” Goldstein, A. E. and Rubin, S. W.: Incontinence following suprapubic prostatectomv, 
w report of 3 cases. Urol. & Cutan. Rev., 60: 664-607, 1946. 

Davis, E.: Postoperative urinary incontinancc. J. Urol., 66: 93-99, 1951. 
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struction to tighten the sphincter ani and perineal muscles many times daily, 
between urinations, gives the patient a consciousness of the perineal musculature 
which he would not otherwise have. This method of treatment has recently 
been described by Verges-Flaque.^® A strychnine, ergot, ephedrine prescription* 
we believe is helpful in hastening the return of muscle tone. 

Other, less frequent, more troublesome and not generally recognized causes of 
postoperative incontinence are concurrent neurogenic dysfunction and senile, 
physical and mental debility. The central nervous system lesion undiagnosed, 
and/or senility unrecognized as a factor, it is inevitable that the surgeon, who 
has merely revealed the sphincter weakness by removing the “stopper,” should 
receive full credit for unsatisfactoiy functional results. We attempt preoperative 
confirmation of suspected cord lesions by neurologic consultation and cysto- 
metrographic study, with a view to forewarning physician, patient and relatives 
of possible postoperative vesical dysfunction. 

Perineal urinary fistula. Whereas seven instances of persistent perineal leak¬ 
age requiring secondary closure were reported in our first 378 cases, and whereas 
Young,^^ in 1923 reported an average 24-day duration of perineal fistula, with 
“14 per cent being open on dismissal,” this problem has become insignificant 
since the advent of the antibiotics and the adoption of routine plastic closure. 
Secondary closure has not been necessary during the past 8 years. 

Acute suppurative epididymitis, of which there were 42 cases included in the 
report of the first 378 operations, may be eliminated by routine, local infiltration, 
vasectomy, if performed when catheter drainage is initiated. This extremely 
painful complication may well be more distressing and a more serious matter 
than the prostatectomy. The importance of vasectomy in connection with 
prostatic surgery has been pointed out by Goldstein^'* and by Colston.^^ 

Postoperative urethral stricture following perineal prostatectomy is a remote 
possibility, as is the case following any procedure involving urethral trauma, 
but in our experience has been extremely rare. In this respect perineal enuclea¬ 
tion holds a distinct advantage over transurethral resection following which 
stricture is a recognized hazard, conceded by all. Others have reported post¬ 
resection incidence of this complication in percentages varying up to fifteen. 
By reason of this hazard, perineal urethrotomy, to avoid instrumental trauma 
to the anterior urethra, has been advocated by eminent authority. Nesbit-^ 
has advised this method of instrumental by-passing of the anterior urethra, “in 
any cases where a 30 caliber French steel sound . . . fails literally to drop into 
the urethra.” 


Verges-Plaque, A.: Urinary incontinence following prostatectomy: Its cure by non- 
°Pa'’|tr7clmiSu^^^ 60 cc; ephedrin sulf., 0.52 gm.; arom. exilir, 

20 otteeml A.'k prostatectomy. J. Urol., 

^^■ji^CofstoS’. A. C.: Vas ligation for the prevention of preoperative and postoperative 
"P' 2 fSu!’Ree^d^U:'T?anSS^ Springfield, Ill.: Chas. C. Thomas, 

1943, p. 94. ’ 
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In the quest for the unattainable perfection in anj- buigical field, the best to 
be hoped for is a near approach to the ultimate goal, nhich is the removal of 
the pathologieal process and the achievement of S 3 TOptomafie relief, in high 
percentage with minimum risk, also with minimum hospitahration Second in 
importance onlj to mortahtj’ rate and, from some mow points and in ceilam 
situations, of e\en greater importance is the iccoierj' of comfort, including 
restoration of the iinohcd organ to normal function Ilinman" has said, “Of 
equal importance with flic death rate is the (uratiie rank of a method ” 

It has come to be generallv rccogiiircd, ly the piofession and the laitj' ns 
well, that probtatic surgerj' not onl\ mnj' be perfoimed with minimal risk 
but oilers a high percentage of good functional results As the result of irnproi cd 
diagnosis, technique and antisepsis, together with the tcndeiicj’ toward earlj' 
ambulation and shortened hospitalii'ation, it is pcrhiqis unfortunate that people 
hai e come to take too much for giantcd. Thej' fail to reab/e that e\ eiy sairgical 
proceduic involving whatci ci org in has its serious aspects, and that a tiagedj, 
or an operative lesult short of perfection, might follow oven lelativolj’ minoi 
procedures, and not mficqucntlj’ from some whollj’ uniclntcd cause 
The late functional results of piostatic siirgcrj maj be cvnliMtod ly follow¬ 
up inqiiirj, including specific questions relating to urination Those who have 
sought infoimation bj' the analjsis of qiiestionnairo rcspoii'-es fiom patients m 
the old age group recognize this as a tedious and rather imsatisfactori- process, 
beset with ditTiculties and maccuiacics at best Some have died, some have 
disappeared and others fail to replj", while maiy, rather than confining them¬ 
selves to the specific questions, ba'c their dissatisfaction upon wholh' unrelated 
sjmptoms, such as constipation oi “rlieumnti‘;m ” Maiy arc senile and confused 
mcntallj, therefore tending to emphasize uiuelatcd comiilamts We have made 
two questionnaiie attempts, inquiiing (onccining wound healing, continence, 
nocturia and ease of urination, mchidmg also the vitallj import int question, 
“Insofar as the operation is concerned, do j'ou considei v ouiself well, improved 
or unimpiov cd?” Since theie could bo no criteiion supoiseding the patient’s ow n 
opinion as to his satisfaction with his opoiative icsult, this one question alone 
should suffice, and since this simple and diicct method of inquiii' should ob- 
v'lously tend to minimize, lather than cxaggeiate, the numbei of patients le- 
porting themselves “well,” the following summarj' of lesults should be viewed 
as over conseivative 


The last follow -up inquiry' w as made m 1940 Of 100 consociitivm questionnaire 
responses reported m a paper bj^ Dav is and Ncsbit-’ comparing prostateotomj' 
and resection lesults, 89 patients reported themselves well, 10 impiov'cd and 


one unimproved The opinion of each patient who e\cludcd himself from the 
well” classification was accepted as final, without anj attempt to sift out those 
whose complaints and old age disabilities were umelated to the uimary tract 


Ncsbit, R M Comparison of late functional results in perineal pros 
latectom} and transurethral prostatic resection Am Assn G U Surg , 33 251-255, 1040 
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This source of possible inaccuracy, obviously, would tend to reduce, rather than 
boost, the percentage of good functional results. It is to be noted that these 
questionnaire responses antedated the antibiotics and our adoption of routine 
plastic closure. 

SUMMARY 

From the blind, traumatizing evulsion of a half century ago, perineal pros¬ 
tatectomy has evolved as a procedure of precision. 

Notwithstanding the ravages of age and the inexorable law of the averages, 
an exceedingly low mortality rate may be maintained.' Uncontrollable (and in 
large percentage unrelated), vascular “accidents” are responsible for approxi¬ 
mately half of the deaths. 

Plastic closure and the newer antibiotics and sulfonamides have contributed 
largely to the spectacular shortening of postoperative hospitalization. 

Of the chief causes for concern ordinarily associated with prostatic surgery, 
hemorrhage, sepsis, fistula, stricture, incontinence and vascular “accidents”, 
none but the last remains more than a minor problem. 

Increasing public prostate-consciousness, resulting in general realization of 
the hazard and added hospital cost incident to delay, has brought patients in 
earlier, permitting safe intervention without delay; whereas the time was when 
the omission of preliminary drainage ivas viewed in urological circles as nothing 
short of heres 5 L 

Prostatic surgery need not be dreaded, but rather welcomed as a means of 
relief. The decision comes to be merely a matter of weighing of alternatives. 
The patient with residual urine and obstructive s 3 '’mptoms needs but balance 
the minimum risk and discomfort of surgical intervention against the increasing 
risk and suffering, and the final inevitable consequence of continued neglect. 
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1 rom the McCarthy brvlagical Clinic, A'cu ) art. Poh/clinic Mcihcal School amt Jtoipital, 

A cu Yarl, X 1 

rollowing tlic bnllmnt pioscntation in 1920 of transhimbar arleiiograplo bj' 
(los Santos, Lamas and Porena Caldas," many adxci-so ca'-e loiioils and papers 
emphasized the serious nature of the proecdiiic and cited fatalities diicetly 
attributable to its use Because of the laltei group, a most ^aluable diagnostic 
modality had been tempoiarilj sidetracked by many. We ucie most closely as¬ 
sociated uith this latter group It was onlj' after the serious effoils of Doctors 
Nelson- and Doss,’ to ^\hom wo owe an apologj’, that wc were induced to give 
this procedure some sciious thought 

During our caihci sciics we used an claboiatc apparatus with tubes, special 
svringes, and attaehments, but soon learned that with each additional connection 
wo had anothci point of possible separation and thcicfoie a faihiie We rorerted 
to the use of an ordinaiy needle and syringe, using a No 17 or IS gauge S inch 
styletcd needle and a luor lock 20 ee sj imge of normal caliber 
The \-ray opaque solution we used is an 80 per cent sodium iodide, as sug¬ 
gested by Ned Sclinaycr«on, who adeiscd the iiitrateiious administration of 
noimal saline to eounteiacf any icatlion from this drug 
Our technique consists of raising an anesthetic wheel at the junction of the 
outer border of the lumbai muscles and the lower border of the twelfth iib A 2- 
inoh needle. No 2-1, is intiodueed inwaid niediallv and toward the body of the 
vertcbiae, depositing 1 per cent novocain as it is adcanced I'liis needle is now 
withdrawn and the 8-inch No 18 needle is introduced and aimed tow aid the 
aorta so as to enter it at the leicl of the lower bolder of the fii-st lumbar % ertebrae 
After peifoiatmg the aorta, blood is noted, aspiiatioii may bo iiecessarj- to start 
the flow In high-strung indiiiduals at this time a shoit pcntothal sodium intra- 
^enous general anesthetic is induced With the patient anesthetized, a warm 
solution of sodium iodide is drawn into a warm 20 cc syiinge, this facilitates the 
injection of the dye by eliminating precipitation of the hy-peitonic iodide, the 
vray technician is aleitcd and after iiijctting as rapidly as possible 10 co of this 
solution, an exposure is made 

Because of the need foi speed, co operation, precision, and accuracy, a trained 
team should perform this procediue 

When urokon, neo lopax, oi diodrast is used, our patients are given 50 mg of 
benedryl 20 minutes piior to the injection, to decrease the sonsitmty of the 
patient to these medicaments 

it annual meeting, American Urological Association, New York, N Y , Ma^ 31, 

1 dos Santos, U , Lamas, A and Pereira Caldas, J L’artdriograpliie des membres de 
M 1 '‘'’i'“n”n'‘les Bull ct mem Soo nat de clnr , 65: 587-601, 1029 

— iseison, A O Arteriographj of abdominal organs b\ lortic injection, a preliminan 

Surg Gjnee and Obst, 74 : 655-662, 1912 

N > Thomas, N O and Bond, T B Renal arteriograplij, its clinic value 

iexas btate J Med , 38: 277-2S0,1042 


155 



156 


J. SYDNEY RITTER 



Fig. 1 


Aortography should be reserved for diagnosis and not used indiscriminately. 
Many have carried out arteriography in cases Avhere the pathological process was 
self-evident. Although we have had no serious complications, the procedure is a 
formidable one, and an anesthetic is essential. To better evaluate the abnormal, 
we are compelled to contradict ourselves bj"-stating that normal arteriograms were 
necessary. No criticism is implied to those who did pioneer investigations on a 
large series. The contributions of Smith, Rush and Evans^- ® have aided us in the 
differentiation of the normal from the pathological. Since we now have a standard, 
further study of a large series to establish the normal is superfluous. 

INDICATIONS FOR AORTOGRAPHY AND SOME INTERESTING CASES 

Group 1. Demonstration of Kidney Tumors 

Case No. 8834, Mrs. hi., white, was admitted to the New York Pob’^clinic 
Hospital in 1953, aged 45 years. She presented a history of hematuria and a 
report of a previous urological survey with negative findings. 

Retrograde pj'^elogram (fig. 1, A) showed a questionable defect in the middle 
of the left renal cortex. An aortogram (fig. 1, B) showed a pooling in the same 
area. A diagnosis of tumor of the left kidney Avas made. At operation, a nephro- 
ureterectomj'' AA'as performed and a primary carcinoma of the kidne}’- AA'as found. 

Case No. 8702, Mr. M., Aidiite, aged 68 years, Avas admitted to the Noav York 
Polyclinic Hospital in 1953. He had been operated on for a tumor of the left 
kidnej’’, a nephrectom}'’ haAong been performed and a primary carcinoma found. 
The patient AA'as referred back to us AA’ith a diagnosis of a tumor haAdng deA'eloped 
in the remaining kidnej'. Our studies AA'ere somewhat confusing and an aortogram 
was therefore suggested. 

An aortogram, in AA'hich 70 per cent urokon was used, shoAA'ed the aorta well 

■< Smith, P. G., Rush, T. W. and Evans, A. T.: An evaluation of translumbar arteriog- 
raphj'. J. Urol., 66: 911-923, 1951. 

6 Evans, A. T.: Translumbar arteriography; a preliminarj' report. Cincinnati J. Med., 
32: 47-56, 1951. 
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outlined, the blood vessels of the kidnej’ well defined, nnd no pooling. To bo more 
certain of our findings, a second film (fig. 2) was taken in the same position using 
SO per cent sodium iodide; this showed the vc.ssels much bettor visualized and 
again no pooling in the kidney. 

The patient died a few months later of intcrcurrent disease. At autopsy the 
original exclusion of the kidney tumor wn.s confirmed. 

Renal cysts should be placed under the heading of tumors for wc still consider 
them as w.ater or serous tumors. The differential diagno.sis often is difficult; 
nevertheless, when doubt exists, to exclude simple cyst from tumor is important. 
In the simple cyst, radical surgery is not indicated. AVe are of the opinion, how¬ 
ever, that all cysts demand exploration. In an article in 1!)30,' wo reported a case 
of mesothelial type of hypernephroma involving the wall of what appeared to bo 
a single cyst of the kidney. Total extirpation of the kidney, ureter, nnd perirenal 
tissue produced a good result. AVe followed this case for more than ten years with 
no evidence of recurrence. 

The aortogram (fig. 3) visualized no pooling, and a diagnosis of simple cyst 
was made. Surgical exposure was advised because of our previous statement and 
the lesion proved to be a simple cyst. 

Group S. Renal Agenesis 

Case No. 1440, Mr. N., white, aged 32 years, was admitted to the New York 
Polyclinic Hospital March 1952. He complained of dysuria and frequency. 

Excretory urography demonstrated an absence of the left kidney and the left 

Ritter, J. S.: Mesothelial type of malignant hypernephroma, rvithin a solitary cyst of 
the kidney. Am J. Surg , 8: 1089-1091, 1930. 
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Fig. 3 


side of the bladder sharplj'' cut off. At cystoscopy, no ureteral orifice was demon¬ 
strable on the left even after injection of indigo carmine intravenouslJ^ With 
these findings one became suspicious of a possible autonephrectomy, left, or a 
congenital arrest in development. 

An aortogram disclosed no renal vessels on the left side, thereby definitely 
establishing agenesis of the left kidney. 

Case No. 1786, hlrs. R., white, aged 32 3 ''ears, was admitted to the New York 
Polyclinic Hospital in March 1954, having been referred to the urological depart¬ 
ment because of a congenital bifid uterus found b}’" the gynecologist. He was 
interested in determining the presence of associated congenital anomalies. 

Cystoscopy was negative except that no right ureteral orifice was demonstrable. 
Perirenal insufflation, Rivas’ technique, in conjunction ^vith an aortogram was 
accomplished (fig. 4). No ox 5 '-gen entered the right side of the retroperitoneal 
space, but did enter the left showing a well-defined kidney with two distinct 
blood supplies; no renal vessels were seen on the opposite side. Diagnosis: Com¬ 
plete congenital absence of the right kidney. 

Group 3. Renal Ptosis 

Over many years, nephropexy ran its course of advocates and antagonists. 
This is no doubt due to the poor selection of patients. Frequently the objection 
to its use is that no evidences of obstruction are present and therefore nephropexy 
offers little. The follovdng case refutes this conclusion. 

Case No. 6605, Mrs. J. H., white, aged 52 years, was admitted to the New York 
Polyclinic Hospital October 1952, with repeated attacks of right renal colic, 
loss of over 20 pounds in weight, and inability to carrj’' on her usual duties. 
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All linclinRS Avcrc ncgiitive except n third degree movable right kirhiey. Xephro- 
pexy was frowned upon for there was no demonstrable obstnietion to the excre¬ 
tion of urine from the renal pelvis; no persistent kinking of the ureter nor dilation 
of the icnal pelvis were noted. 

Wo advanced the thought of the pain l)eing due to ^niseular tug. An aortogram 
was made. The renal arteric.s show the extent of the deformity. A ncphropo.X 3 - 
was performed, according to our technique.' 

The patient has gained 10 pounds and ha.s been free of sj-mptoms. It is now one 
year and she reports with no complaints. Nephralgia was due to vascular pull 
and was relieved by surgery. 

Group /i- Atrophic Pyelonephritis 

It has rarelj' been our good fortune to follow a patient and obtain a record to 
demonstrate atrophic pjmlonephritis. This patient, seen through the courtosj’' 
of Dr. II. B. Ilaio, .Ir., was one in whom a renal calculus had been removed from 
the right kidnej' 2 years prior to her visit to New York. 

Case No. 7991, Mrs. S., white, aged 32 years, was admitted to the New York 
Polyclinic Hospital in 1952 bccau.se of gradual increasing signs of renal dj'sfunc- 
tion and hj'-pertension. 

An x-ray demonstrated comparatively' normal kidneys functioning within 
normal range. Two years later a pj'clogram of the right kidney', from which a 
calculus had been removed, showed a contracted kidney, the picture simulating 
congenital hypoplastic kidney. An aortogram .showed a contracted small kidney' 

' Hitter, J. S and Beancr, J. A.: Nephroptosis, a suei'estcd operative procedure for its 
correction. Urol. & Cutan. Rev., 84: 17-21, 1930. 
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Fig. 5 


with a large rigid vessel. Here we have a de6nite atrophic pyelonephritic organ. 
A nephrectomy was performed to avoid further production of toxic products. 

This patient is much improved and is back at her duties as a mother and 
housewife. 


Group 5. Study of Renal Vascularity 

Case No. 4006, Mrs. M., white, aged 45 years, was admitted to the New York 
Polyclinic Hospital in 1951. She gave a history of hypertension, albuminuria and 
microscopic hematuria. 

A complete urological work-up was essentially negative. 

All the usual methods for the control of hypertension complicated by head¬ 
aches, general malaise, and increasing evidence of diminished vision were of no 
avail. 

Nephro-omentopexy® was performed. Two years later the blood pressure had 
remained at 160 cystolic over 95 diastolic. The patient has been generally im¬ 
proved and is happy. 

The aortogram (fig. 5) is the only one of which we knoAv'^that demonstrates 
the presence of new vessels in a kidney following nephro-omentopexy. 

The purpose of nephro-omentopexy is to increase the blood supply to the 
kidney. Are we here demonstrating new A'-essels or are they of omental origin? 
This can only be answered later. The theory is most entertaining. We are not 
prepared as yet to make any drastic supporting remarks. In a verbal communica¬ 
tion with Huppert Carter, who was a pioneer in this procedure, we learned that 

sKitter, J. S.: Nephro-omentopexy for the relief of hypertension J. Internat. Coll. 
Surg., 4: 25-28, 1941. 
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in one case which came to autopsy, new vessels were tlemonslratccl in the kidney 
subjected to nephro-omentopexy. The fact that onr patient is hotter clinically 
suggests more work in this direction for the relief of liypertcnsion. 

COMI’UCATIONS 

As previously mentioned, we have liad no fatalities due to aortography. 
Kcccntly, however, we have had a rather interesting, though disturljing com¬ 
plication. A patient was .suhjocted to aortography because of a prolonged history 
of hypertension. At the time of i)erforming the aortogram, 80 per cent sodium 
iodide was used. Tlic dnig was injected according to the siforomentioncd tech¬ 
nique. The x-ray visualized the hepatic and splenic vessels and their branches. 
Immediately following the procedure, the patient vomited about one quart of 
blood mixed with gastric secretions. A second film, taken immediately following 
the aortogram, demonstrated the gastric mucosal capillaries. A fewdaysfollowing 
this experience a gastro-intcstinal .'•cries was done; swollen muco.sa of the 
stomach was found. It is apparent th.at in this particular case wo produced a 
reaction to the iodide in the gastric mucosa. The patient has progressed favorably 
with no further gastric disturbances. 

In discu.ssing this case, Ihetor Baum, one of our general surgeons, cited a case 
performed ot.'owhcre in which the mo.scntcric vc.ssels were entered directly. Tliis 
patient died and a mc.sonteric thrombo.sis was found at auloixsy. 

Because of the latter complications, it has been suggested that only 2 cc of 
dye he injected and a preliminary film be made to determine the site of the injec¬ 
tion. 

DISCUSSION 

We have herewith presented aortograms taken under a simplified technique. 
IVe still consider the procedure a formidable one.Its practice has been of inestima¬ 
ble value in the diagnosis of kidney tumors in the demonstration of vascular 
changes; in pre.scnting congenital anomalous anatomical defects, and in the study 
of new vascularity to the kidnej’. In tumor cases, radical nephro-uretcrcctomy 
with widespread exeision of all adjacent tissue .should he carried out. Therefore, 
the increased information obtained in doubtful cases is a real asset. 

This presentation is made to encourage the use of aortography as a valuable 
aid in the 5 per cent or le.ss urological patients in whom a diagnosis could not be 
established. The dilTerential dingno.sis between cyst and tumor is of utmost im¬ 
portance to the operating urologist. Some added precautions have been sug¬ 
gested. 

The 80 per cent sodium iodide .solution docs give bettor visualization of the 
blood vessel than any of the expensive dyes. However, excretory urograms follow¬ 
ing the aortogram are not obtained. It is our practice to make .x-ray exposures 3, 
7 and 10 minutes after the aortogram thereby obtaining an e.xcretory urogram. 
This docs not apply when the sodium iodide is used. 

It is our wish that this modality be used with discretion and a trained group 
perform the procedure so as to avoid serious complications that would discredit 
an excellent addition to our armamentarium. 

765 Park Ave., New York SI, N. Y. 
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URETHROGRAPHY IN THE MALE: THE BOUNDARIES OF THE 
DIFFERENT URETHRAL PARTS AND DETAIL STUDIES 
OF THE URETHRAL MUCOUS MEMBRANE 
AND ITS MOTILITY 

OLALLO ]MORALE.S and RAGNAR ROMANUS 

From the Roentgen Diagnostic Department and the Surgical Department of Karolinska 

Sjukhusct, Stockholm, Siveden 

Up to the present time the main purpose of x-raj^ examination of the male 
urethra has been to studj-- gross alterations in the contours of the bladder and 
urethra. In some quarters, for example in Sweden, it has also ser^^ed as a basis 
for the study of functional disturbances, by means of micturition examinations. 

Urethroscopy for detailed diagnosis of minor pathological changes in the 
posterior urethra, especially in the region of the seminal colliculus, has been 
highly regarded bj'- many urologists,*-* but it is remarkable that there has been 
so little interest in the use of urethrocystography for the same purpose. As 
opposed to the well-known disadvantages of endoscopy as an examination 
method, urethrography has man}'^ advantages. It is eas}-- to perform, safe, and 
free of discomfort to the patient. The ability of the roentgen examination to 
compete with endoscopy has, in fact, been demonstrated b 3 ’- pictures of other 
parts of the body and is, in many respects, veiy striking. 

The method and the contrast medium used, up to now, for urethroc 3 '’stograms 
were, however, not ideal for such “detail-diagnosis.” For this reason one of us 
(Morales) debased a new technique based on contrast injection pictures with 
great distention of the lumen, especially in the posterior urethra, and “empty¬ 
ing” pictures udth only a thin layer covering the mucous membrane, thus mak¬ 
ing possible the reproduction of finer details. For this purpose we have used a 
new type of contrast medium, highly viscous and water-soluble: umbradil-vis¬ 
cous U (Astra).®'** 

It is understandable that the same contrast medium cannot be used for ex¬ 
aminations of both the bladder and urethra without decreasing the degree of 
accuracy. The bladder should be examined about half-filled with contrast prepa¬ 
ration both at rest and during micturition. The medium for the examination 
should be so weak in contrast that no details are obscured. A denser medium 
does not allow more than a detailed study of the silhouette. The urethra, on the 

Accepted for publication May 21, 1954. 
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other linnd, (Icmands a preparation of relatively dense contrast, content to en- 
al)lB oliscrvation of possilrlo defonnation, dislocations of tlio Inmen, or contrast- 
fillinf; of line para-nrcthral ducts. In tlii.s case, however, fine dctail.s in the mu¬ 
cous membrane may easily bo “drowned.” 'I’o avoid this, evacuation pictures 
of the mucous membrane of tlic anterior and posterior urethra arc taken. 

Tlio technique is .simple: The patient lie.s on the trochoscope, Knut.sson’s 
penis clamp ajiirlied. Under fluoroscopic control the contrast medium i.s injected, 
thcrehy distending the anterior urethra until the prc.ssurc there overcomes the 
rc.sistance from the avtcrnal sphincter. 'J'he contrast material then pa.sscs through 
the po.sterior urethra up into the bladticr and runs along the bladder floor down 
to it.s lowest point, fonning tlie .so-called “vesical contra.st band,” which should 
not ho interpreted ns lying in an elongated posterior urethra.Here, it gradually 
mingles with any urine that may be present. If the imticnt contracts the pelvic 
floor immediately the injection is discontinued (“cuts off ns if to interrupt urina¬ 
tion,” or “hold back ilntus”), the contrast material in the diaphragmatic part of 
the po.sterior urethra is seen to cmptj-duc tocontraetion of the c.vtornal sphincter. 
.•\t thosametime, or immediately nftcnvnrds, thcre.stof thepostoriorurothra con¬ 
tracts and a certain amount of contrast material empties up into the bladder. 
With the contraction of the pelvic floor mu.sculature (the lovafores ani) the pros 
tatoand the adnexal organs are lifted upwards some centimoters and .slightly for¬ 
ward. The upward movement, i.s most pronounced at the urethral orifice, and 
the forward movement most at the pro.static apex. If, on the other hand, the 
patient “strains down” a corresponding downward movement of the pelvic or¬ 
gans is observed, the internal onfice being pressed down while the prostatio 
apex is .simultaneou.sly displaced slightly forwards. During micftirition this 
downward movement is even more pronounced than when “straining down,” 
so that the prostate often seems to be thrown backwards and downwards. 

By ob.«erving this motilit)' in the lower urinary tract one can get some idea 
of the occurrence of fixation in, for instance, unilateral or bilateral pcrivcsiciditis 
with adhesions to the walls of the pelvis, or in infiltration of a prostatic cancer. 
Here, of courae, the motility will be curtailed or stopped on the side of the 
fixation. The majority of patients examined urcthrographically complain of 
micturition difficultj'. Itis, therefore, understandable that most patients rrith hy- 
pcrtiophy or cancer of the prostate are un.able to co-operate to give a legible 
micturition picture. This motility examination, however, is easy to perform cor¬ 
rectly, and in general enables better evaluation of the motility of the lower uri¬ 
nary tract than the micturition examination. The micturition picture should, 
hoiyever, always be attempted, as it gives a more complete picture of the mic¬ 
turition conditions, especially the degree of active dilatation in the bladder neck, 
often accounting for the patient’s trouble. 

The evacuation of the posterior urethra gives a picture which enables exact 
determination of the boundary between the prostatic and diaphragmatic parts 
of the urethra, as the external sphincter normally empties the diaphragmatic 
part of the urethra completely. The lowest point to which the streaks of contrast 

“Knutssoii, F.: Acta radiol., suppl. 28, 1035. 
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Fig. 1. Boundaries between different parts of urethra. Effect of contraction of musculus 
compressor nudae. This picture of pro.ximal part of anterior and whole posterior urethra is 
normal except for moderate widening of prostatic urethra, especially prostatic sulci, indi¬ 
cating slight chronic prostatitis (prostatic atrophy). 

In contraction picture (B) anterior urethra ends upwards in pointed cone, marking 
boundary between anterior and posterior urethra. Evacuated section above this corre- 
sponds to diaphragmatic urethra, upper border of which lies where rest of contrast material 
ends downwards in prostatic urethra. (In injection picture (ri) this point is marked by fine 
indentations corresponding to endings of distended prostatic sulci.) (Note elongation of 
diaphragmatic urethra, due to contraction of external sphincter.) Internal orifice of urethra 
is marked by fine indentations, above which broadening contrast material represents “vesi¬ 
cal contrast band” inside bladder. In (B) incurvation of lumen of anterior urethra below 
cone of contrast medium is due to contracted musculus compressor nudae, and material 
lying above this marks pars nuda. (Compare with fig, 5.) 

medium reach in the prostatic urethra then marks the boundarjL In the injection 
pictures, however, the prostatic sulci also appear, as a result of the marked 
distention of the posterior urethra by the contrast medium. The distal limit of 
these sulci corresponds to the boundary between the pi estate and the urogenital 
diaphragm. In cases of a pathologically widened prostatic urethra (so-called 
prostatic atrophy) this can be seen clearly, but in normal cases the sign is more 
subtle (fig. 1). 

The boundary between the anterior and the posterior urethra, the lower bound¬ 
ary of the diaphragmatic part, clinically more important, is marked in con¬ 
traction pictures bj'- the point of the cone of contrast medium in the anterior 
urethra. A little way down this cone an incur\^ation of the anterior wall of the 
urethra is quite often seen to appear (figs. 1 and 5). It is caused bj"- a tendinous 
plate belonging to a fine muscle covering the most dorsal portion of the cavern¬ 
ous tissue, between this and the bulbo-spongiosus muscle. It varies in size and 
position, and was first described by Kobelt.*^ Wo have studied it in detail roent- 
genologically and called it the muscuhis compressor midae.^° The name refers to 
the pars nuda, the highest portion of the anterior urethra, which is not covered 
by musculature or cavernous tissue: it is “naked”. It is fonned where the urethra, 
after passing through the urogenital diaphragm, bores obliquely dovm forwards 
into the cavernous tissue. The tendinous plate of the musculus compressor 
nudae lies immediately against the anterior, and in part against the lateral, wall 

“Kobelt, G. L.: Die mannlichen und weiblichen Wollustorgane des Menschen. A. 
Emmerling Veri'., Freiburg, 1844. 
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Tio. 2. Post-tiilatation ijicturcs from imficiit wUli strictures. Injection picture (^1) 
sliotts uell tiistended, tlioupii sliplitly irrcKular. uretlirji; eniptxinc pictures (li and C) re- 
teal ripid, incomplotel.v collapsed nails at stricture sites. 

of the urethra, delimiting tlie pars mula from tlie rc.st of the anterior urctlira: 
pans eavernosa. This incurvation has been ob.scrved roenlgenologicnlly and de¬ 
scribed earlier as being a stricture or contraction of tlie c\ternal sphincter (in 
which case the boundary between the anterior and posterior tirothra has boon 
incorrectly drawn). 

The rest of the anterior urethra appears in the injection pictures ns a uniform 
tube without any details e.vcopt in the silliouoltc. If the urethra empties ns a 
result of the elasticity of the mucous membrane and adjacent tissues, a slight 
amount of contrast medium remains on the mucous membrane, seen ns a hair- 
fine, even streak. The appearance and elasticity of the mucous membrane may 
then be studied. In case.s of decrcn.sed elasticity, for instance in the earliest phase 
of the development of strictures, the mucous membrane can no longer close 
up in the same gentle manner, thus le.aving parts of the lumen onen (fig. 2). 

A further advantage of the motility c.vamination is that contrast, filled para¬ 
urethral ducts and c.avities arc more readily demonstrated. Noiinallv these are 
not filled with contrast material. From a diagnostic standpoint it is, therefore, 
necessary to fill a duct only a few millimeters for it to be clearly visible in the 
roentgen picture. The use of a contrast medium of greater density facilitates 
diagnosis; further, the use of the voluntary jrelvic floor contraction procedure 
contributes to the clarification by showing that the medium in the para-urethral 
structures changes position in lolation to the bony structures of the pelvis but 
not in relation to the urethra. Higher visco.sity actually results in a decrease 
in the rate of flow in the capillaries, in comparison with low viscosity media, but 
this is of no great importance in practice (see below). 

* complete urethrographic examination of the male urethra should, therefore, 
include: pictures exposed a) during injection with the lumen fully distended, 
b) during contraction of the pelvic floor, and c) during micturition. The first 
picture.s (a and b) should always be taken with fluoroscopic control in at least 
three different projections: a frontal and two oblique pictures from both sides 
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(30-40 degrees rotation). A ninetj'' degree lateral ^^e^v maj’- also be of value, 
and is made possible b}”" the high contrast content of the medium. The micturi¬ 
tion picture should be taken in one of the oblique positions, making comparison 
between the mjection, the contraction, and the micturition pictures possible. 

This technique demands certain physical properties in the contrast medium 
in addition to those of the usual urographj'' contrast media. To produce disten¬ 
tion, that is to exert sufficient pressure in the posterior urethra, it must be highly 
\dscous, and at the same time it must be soluble in water and possess wetting 
qualities. It should, then, be able to moisten mucous membrane and mingle with 
the body fluids (as opposed to, for instance, iodized oils). These properties are 
not incompatible as has so often been supposed. High viscosity can be combined 
vdth water-solubility and wettmg qualities, so enabling the medium to penetrate 
capillaries (para-urethral ducts). 

Viscosity is a propertj^ common to all fluids and depends on internal friction 
between the molecules. A highl 3 ^ viscous substance is “thick”, and one of low 
viscosity “thin”. High ^dscosity is associated with increased frictional resistance. 
The rates of flow of various fluids in laminar flow and under othenvise similar 
conditions, are inversety proportional to their \'iscosities. 

Enematic viscosity is measured in stokes. The following approximate vis¬ 
cosity values in centistokes (cSt.) (one one-hundredth of a stoke) are given for 
comparison: water = 1; umbradil (35 per cent solution) = 1.5; jodipin 40 per 
cent neu = 200; umbradil-viscous H = 300; umbradil-viscous B = 700; castor 
oil = 1100; gtycerol = 1450. The ■\dscosity of umbradil-viscous U at 37° C. is 
2000 cSt. 

The resistance during injection of the preparation is considerable, due to 
internal friction. In order to obtain a satisfactor}^ flow the injection pressure 
must be much greater than when injecting low viscosity solutions, but can be 
made with ease bj’- hand vdth an ordinaiy S3’-ringe. This high initial pressure is 
almost entirely expended in o^^ercoming friction. In other words, the injection 
force is in the main translated into static pressure, and on]3^ a small part of it is 
changed into kinetic energ3" (fluid velocity). The highl3'- A-iscous solution has a 
Amry low Amlocity as it flows into the bladder, and the lumen of the posterior 
urethra is satisfactoril3^ e.xpanded. This means that there is a rather high right- 
angle pressure against the AA’alls. To obtain a pressure and a distention of the 
posterior urethra corresponding to that produced by a high Auscosity solution, a 
low Auscosity medium AA’ould have to be injected at a quite unreasonably high 
rate. By such a sudden injection at lugh pressure at the moment of exposure it is 
possible, however, to obtain a fairly good dilatation of the posterior urethra even 
when a Ioav viscosity solution is used, but the method has its disadA^antages. 
The patient may easily tense the peh-ic floor and with it the external sphincter, 
the danger of mucous membrane damage and of urethro-caAmrnous reflux is in¬ 
creased, et cetera. On the other hand, AA’hen a high Auscosity contrast fluid is 
used the procedure is calmer, the A’^ariations in the injection pressure are less 
noticeable, and flnAA”^ is equalized b3’’ the resistance of the fluid. It is, therefore, 
easier to maintain an eAmn, high pressure. It AAmuld appear that the dangei's of 
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IIG 3 Urogenital infection for 2o jenrs Transiirellinl rpj>cct>on was jiorformcti for 
sclerosis of bladder neck Cluneal ami rocnlgcnologicul findings were in agreement stric 
tures, disjilaccmenl of ihajihragmalic \ircthra tine to enlargement of left bulbo urethral 
(Cowper’s) gland (just below tnfeiior nrrow), contrast filling of pros! itic utricle, postoncra 
tuc irregularities m supraeollicular portion of prostatic uretlira, trnbcculation of the blad- 
^cr (/I) and (C) made witli low viscosity prcpiralion, (/i) and (D) with liighl\ viscous 
medium, technique being same ( 1 and B injection, C ind 1) micturition pictures ) (In this, 
as in most subsequent figures, arrows point in descending order to internal onhee, upper 
and lower ends of verumontamim, and npc\ of prostate ) 


inucous membrane damage and of uiethro-caveinous icflux ate less, despite the 
higher pressure, than ^\hen a low viscosity solution is nsed at a definitely loner 
pressure 

The occurrence of reflu\ appears to be less frequent the higher the viscosity 
of the contrast medium ^ This can probably bo explained by the fact that the 
quick %ariations in the extension of tlic mucous membiane decrease the higher 
the viscosity (although the distention, as such, increases) the local damage to 
the mucous membrane being caused by the vanoiioiis m pressure, and conse¬ 
quently distention, uhen injecting lou Mscosity prepaiations 
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Fig. 4. Hematuria. Noimal picture with low viscosity urethrocystography. With high 
viscosity method, polyp-like defect ivas seen immediately below flattened seminal collic¬ 
ulus; and practicallj' entire prostatic urethra W'as nodular. Urethroscopy verified granular 
polypoid urethritis, (yl, injection; B, contraction picture.) 



Fig 5 Cancer of prostate treated with hormones and endo-urethral resection. Low 
viscosity examination {A and D) revealed nothing of significance except strictures in an¬ 
terior urethra; in contraction pictures ivith umbradil-viscous U ((7 and F) mural irregu¬ 
larities in prostatic urethra and bladder floor indicate progression of carcinoma, although 
bladder neck is still wide open, as shown by injection pictures {B and E), which did not 
indicate new operation. Micturition picture not obtainable. Musculus compressor nudae 
i^een to be present in contraction pictures (U and F). (Compare with fig. 1.) 
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I'lG. G. Low viscosity csominotioo (/!) foiled to rcvcnl couse of potieot^fi urinary dif¬ 
ficulties. With uinbradil-viseous U (ft) «malt iidenoinn is seen in upper portion of bttpra- 
collicular urethra. 

The ndvaiitngcs of iisiiig a higlily visroiis coiitra.st medittm do not, however, 
lie solely in its ability to produec more complete di.stenlion of the posterior 
urethra. For such a purpose a vi.«cosity of 200 to 500 cSl., n.s in iodized oils, 
umbradil-viscous II, or ^’i.sco-rnyopake, is stiffieicnl. Thc.se distention pictures 
with massive contrast fillitig .should, ns aforementioned, be supplemented by 
emptying pictures. When the injection of a low viscosity solution is interrupted, 
the posterior urethra normally evacuates into the bladder spontaneously, imme¬ 
diately, and completely. When the high visco.sily medium is used, however, this 
emptying occurs slowly—the emptying time is prolonged. The most satisfactory 
viscosity lies in the neighborhood of 2,000 cSt. at a temperature of 37°C., or 
approximately that of thick mola.s.'-e.s. This viscosity provides good distention 
of the entire urethra and the evacuation of the posterior urethra takes place at a 
rate so slow that it may be studied with fluoroscopj' without diflicultj’. As a 
result of the wetting qualitie.s of the medium and its high viscosity it adheres to 
the mucous membrane; after compression by voluntary contraction of the pelvic 
floor, a layer will remain which is sufficientlj' thin for detailed studies of the 
mucous membrane relief. 

From the viewpoint of physics it should be pointed out that high viscosity 
m a contrast medium lessens its rate of flow, but does not prevent it from pene¬ 
trating fine ducts or capillaries. The decisive factor is the preparation’s capacity 
of mingling with the secretions already in the ducts. “A low surface tension and 
high adhesion to the walls of the capillary will be required for a good penetration, 
and the viscosity is the resistance to motion.”” 

The decrease in the rate of flow in the capillaries is, however, of no importance 
m urethrography performed with umbradil-viscous U. This is to a great extent 
due to the appreciably higher pressure at the orifices of the para-urethral ducts, 
providing better conditions for the penetration of the contrast medium in com¬ 
parison with low viscosity preparations. 

into The Physics and Chemistry of Surfaces. Ovford Oxford Univ. Press, 

lurz, Srd ed. 




170 


OLALLO MORALES AND EAGNAR R01\L\.NTJS 



Fig. 7. Cancer of bladder treated by surgery and radiotherapy. Cs'stoscop}'' impossible 
due to scarring. Low viscositj'method (^4 and C) showed conglomeration of cavities within 
prostate. With high viscosity material (B and D) topography became clear and most of 
cavities could be identified as seminal vesicle and ampulla of vas deferens, as well as a few 
centimeters of vas itself (upper arrow in B). Contrast filled lacunae in anterior urethra were 
an incidental finding. 

In Acta Radiologica (Suppl. 95, 1952) we have reported the results of examina¬ 
tions of a series consisting of 85 cases in which the two methods were used 
concurrently. The new method and the new contrast medium have considerable 
diagnostic advantages over the low viscosity method. 

We give illustrations of some typical cases from this series (figs. 3 to 7) show¬ 
ing the differences in the methods and some of the advantages of the new method. 

CONCLUSIONS 

A complete urethrographic examination of the male urethra should preferably 
include pictures with the lumen fullj”- distended (in order to demonstrate stric¬ 
tures, deformities, and displacements of the lumen), compression or evacuation 
pictures (to establish the boundaries between the different urethral parts, to 
show finer alterations in the mucous membrane and possible fixations in the pel¬ 
vic urogenital organs) and, if possible, micturition pictures (for studying normal 
and pathological micturition). 

The urethrographic examination should include the vesical trigone and poste¬ 
rior portion of the bladder floor, since pathological conditions in the male acces- 
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sory sexual glands are often associated with clmngcs here. Tlie rest of the bladder, 
on the other hand, belongs diagnoslically and pathologically more with the 
upper urinarj’ passages and is more suitably e.\amiued in the cmirse of urographj'. 

Any type of contrast preiiarntion produces sntisfactor 3 ’ distention of the an¬ 
terior urethra in retrograde injection. To obtain adequate distention of the pos¬ 
terior urethra, however, a liighlj' viscoii.s preparation of great contrast densitj' 
is required. 

A water-soluble, highlj' viscous prcijaration which adheres to tlic mucous 
membrane is noce,ssarj’ to show the mucosa in relief bj’ means of evacuation 
pictures. 

Tlie anterior urethra empties passively-, wliilc evacuation of the posterior 
urethra is b&st accomplished b.v active contraction of the pelvic floor. Alove- 
meiits of the bladder floor, prostatic urethra, and adnexal glands mn\' also be 
studied at the same time. 

If the contr.ast agent has a high confrn.st densitj' it also contributes to the 
demon.stration of contrast fdlingof para-urethral passages. Inaddition, themate- 
rial should bo able to “wet” the mricoii.s membrane and be miscible with the 
secretions in the passages. High viscositj' docs not prevent this. The pelvic floor 
contraction technique also facilitates the identification of contrast material 
located in para-urethral structures around the posterior urethra. 

Mucous membrane anesthesia .should alwaj’s be used for the patients’ com¬ 
fort and to reduce possible reflex muscle contraction. 

Fluoroscopic control facilitates the examination and reduces the danger of 
urethrocavemous reflux. 



The Journal of Urology 
Tol. 73, No. 1, January 1955 
Printed in U.S.A. 


SPERjNIATOCYSTOGEAPHY in patients with spinal 

CORD INJURIES 

A. ESTIN GOMARR and ERNEST BORS 

From the Paraplegia Service of the Veterans Administration Hospital, Long Beach, California 

ana the Department of Surgery (Urology), School of Medicine, University of California 

at Los Angeles 

The literature is replete with reports of urinar 3 ’' and genital disturbances in 
patients with spinal cord injuries. Y'et, no reference could be found which dealt 
ndth spermatocystograph}' in such cases. The objective of this investigation was 
to determine Avhether radiographic changes occur in the spermatic vesicles, 
how much infection, as manifested bj’' white blood cells, is present in seminal 
washings, how man 3 ’’^—if an 3 ’-—spermia can be counted in the irrigated fluid; 
whether motile sperm can be seen which ma 3 ’- encourage artificial insemination 
and finally whether the findings of seminal washings parallel those of testicular 
biopS 3 ’’. Fift 3 ’’ patients with spinal cord injuries underwent speimatocystography 
and on twent 3 ’’'five of these an additional testicular biops 3 ’' was done. The 
follovdng paragraphs report our experience. 

JI.A.TERIAL AND METHODS 

The distribution of le^'el and extent of lesion which was traumatic in all 
cases were as follows: Cervical, complete: 1 case; cendcal, incomplete: 9 cases; 
thoracic, complete (1-6): 10 cases; thoracic, complete (7-12): 18 cases; thoracic, in¬ 
complete (7-12): 7 cases; lumbar, complete: 2 cases; lumbar, incomplete:S cases. 
The age ranged from a minimum of 19 3 ’'ears to a maximum of 58 3 ’’ears; 2-4 pa¬ 
tients belonged to the age group between 20 and 29 3 ''ears, 16 patients to the 
group between 30 and 39 years, 7 patients to the group between 40 and 49 
3 '-ears, 2 patients were 50 and 58 years old respectiveR’^ and one patient was nine¬ 
teen. The shortest time interval between injuiy and spermatoc 3 ’-stograph 3 ^ was 
4 months and the longest 110 months. In detail the distribution was as follows: 
Interval: 1-12 months: 10 cases, 13-24 months: 5 cases, 25—18 months: 11 cases, 
49-60 months: 6 cases and 61—120 months: 18 cases. 

A 35 per cent solution of diodrast was used as contrast medium. The patient 
was placed on a Kelle 3 '--Koett cystoscop 3 ' table in lithotomy position; the 
genitalia were asepticalty prepared and draped. N'ovocain, 1 per cent solution, 
was subcutaneousR^ injected locaIR’- when this was necessary. The vas was 
fixed between index finger and thumb and exposed from an incision of 2-3 cm. 
in length. It then was isolated for a distance of approximately 2}>4, to 3 cm. in 
order to permit a Penrose drain to be passed around it and was lifted from its 
bed vnth mild traction. This was done bilateralRn The bladder was irrigated 
with a 5 per cent glucose saline solution until the returning fluid became grossly 
clear and the catheter remained in the bladder. A fiat film was then taken. 
Thereafter the index finger was introduced below the vas and it was straightened 

Accepted for publication June 9, 1954. 
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by gentle traction. A No. 23 gauge needle, altaclied to a 5 cc syringe contain¬ 
ing 5 per cent glucose in saline was introduced into the supported portion of 
the vas. Irrigation wa.s performed by c.\erting maximal prcs.surc on the ])lunger. 
The injected fluid was a.'-piratod from the bladder by an a.ssi.s(ant. Thereafter 
15-20 cc of a 35 per cent .solution of dindrast was in.stiiled into each vas through 
the same needle and finally the bladder was irrigated with 5 per cent glueoso in 
.saline in order to wash out all dye. The catheter wa.s removed and x-ray pic- 
turc,s were taken. This procedure was rionc individually on each side. The needles 
were left in place in order to repeat the injection, when necessary. 'The pictures 
were reviewed, and—provided that they were satisfactory—the wound was 
closed by 2 to 3 catgut .sutures of the .skin. 

With the exception of 2 cases seminal wa.shings were examined in all i)atients: 
‘first a wet mount slide was made in order to estimate the number of spermia 
per high power field, their motility, the presence of bacteria, white and red 
hlood cells. Then the entire specimen was centrifuged for 10 minutes at 200 
r.p.m. The supernatant portion was measured and discarded. If the initial uet 
mount had not .shown sperm, the sediment was examined. AVhen spermia were 
present the .sediment was added to a volume of saline and the number of sper¬ 
mia was determined by means of the .standard red blood counting chamber. In 
order not to exceed 150 spermia per ,5 sqtiares and to obtain an equal di.stribu- 
tion the amount of added diluting saline was kept proportional to the number 
of spermia found in the high power field of the wet mount; e.g. if only up to 5 
spermia were found 2 cc of fluid were added whereas if 50 or more spennia were 
soon 10 CO were used. The number of spermia was calculated for the entire vol¬ 
ume of the seminal washings. 

Twenty-five patients underwent a testicular biop.sy which was gradedf ac¬ 
cording to the scale of Bors, Engle, Rosenquist and Holligcr' from grade 1 
(Sertoli cells only) to grade 7 (normal cell population). An additional lipid and 
cholesterol study was doncj: which will be reported elsewhere. 

OBSCIIVATIOXS 

Spermatooystography was attempted bilaterally in all cases but due to 
pathological changes of the vas, cpididymectomy or orchiectomy, it could be 
done only unilaterally in 0 patients and was not possible at all in one whose 
vasa were obstructed and filled with caseous nonspecific material. No com¬ 
plications were observed following .spermatocystography including the case 
with extravasation (fig. 3, Aj. In 2 patients the examination was repeated after 
7 months without difficulty. None of the patients experienced pain on washing 
or filling the seminal vesicles under pressure. 

The interpretation of the roentgenograms followed the classification of Pe- 

* The laboratory examinations were performed by Mr. !?■ ’ i — - - 
, t The histological evaluation and grading w ere done by D 
gical Pathology Section, Laboratory Service, V. A. Hospitj 
* Bors, E , Engle, E. T., Rosenquist, R. C. and Holliger, 
males, a preliminary report on endocrine studies. J. Clin. E 

t The histochemical studies vere done by Dr. D. C. Barraclough, Department of Anat¬ 
omy, Medical School, University of California at Los Angeles. 
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Table I . Distribuhon of spermalocyslographic findings according to level and extent of injury 



Normal 

t^umber of Spe 

Ectasia 

;rmatic Vesicle 

Hypoplasia 

:S 

Atrophy 

Number 
of Cases 

Cervical ; C. 

1 

1 

0 

0 

1 

Cervical: I. 

5 

3 

s 

0 

0 

Thoracic; 1-6 C. 

1 3 

1 

7 i 

6 

10 

Thoracic: 7-12 C. 

11 

14 

5 

7 

19 

Thoracic: 7-12 I. 

! 1 

7 

0 

2 

6 

Lumbar ; C. 

2 

0 

2 

0 

2 

Lumbar: I. 

2 

4 

0 

0 

3 



Fig. 1. Normal spermatocystogram. D. M., 22 years; 9 months after injury, L-4, com¬ 
plete. 

reira,- accordingly the observations were determined as normal, ectasia, hypo¬ 
plasia and secondary atrophy. Reflux from one ejaculatoiy duct to the other 
was seen in 2 patients, filling of the prostatic cavity in 1 case and ectasia of the 
ampulla of the vas in 5 patients. A cyst of one spermatic vesicle was encoun¬ 
tered once. The observations are illustrated in figures 1-3. 

The distribution of the spermatocystographic findings according to the level 
and extent of injury is presented in table 1. There seems to be no correlation 
although hypoplasia occurred more often in patients with incomplete cervical 
and high thoracic lesions while, normal, ectatic and atrophic vesicles were 
numerically highest in patients with complete thoracic lesions between T-7 
and T-12. Almost two-fifths of all patients belonged to this group and no sig¬ 
nificance can therefoi’e be ascribed to this fact. 

On evaluating the age of the patient and the duration of the lesion respec¬ 
tively in regard to the spermatocystogram the following was found: Normal 
spermatocystograms were seen even 9 years after injury and in patients more 
than 50 years old. No correlation could be established between age of patient, 
duration of the lesion, and spermatoc 3 ’^stographic findings. 

2 Pereira, Athayde: Roentgen interpretation of vesiculograms. Am, J. Roentgenol. 
Rad. Therapy & Nuclear Med., 69: 361-379, 1953. 
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I ^Fio . /Ij ectasia D C , 20 ^cars, 10*> months after injnn , J> 2, incomplete /^, evatof 

nht, eel isin of left ami ri^ht iimjmilae of\as It , 
12, complete C, filling of prost ilic ducts, ectasia 
40 months after injun , T-4, complete D, reflux of 
uiiLrast medium from loft a is into riRlit ej icu!ator\ duct ulnch tnuld not be filled from 
Rat \as because it as atrophic and its lumen was obliterated Note cct isia of left ampulla 
, proximal p irt of seminal vesicle v\hilo its distal part is atrophied E K , 20 

7( months after Injurv, T 10, complete 


corielation \\as found betucen the appearaiioc of the speimatocystOKram 
and testicular hiopsj lospci ti\elj, i e a normal \e&iculogiam maj bo ronneoted 
"ith a low grade tesla ulai hiopsj oi Mte \ersa sccondaiy atiophy of the semi¬ 
nal resides may he associated with a good tcsticulai condition 
seminal washings weie e\nmiiicd m all but 2 cases, bower oi, in 22 cases no 
Bpormiaweie found in the iirigated fluid, yet, in one of these cases a testiculai 
lopsj of grade G was picseiit Suipiismg also rras the seareifj' of leukocytes 
" ich could be demonstiatcd m oiilj 2 cases with a maximum of 15/hpf The 
sperrn count vaued gicatly and langed from zcio to 2,300,000 maximum 
i otilitj rvas encounteied in only 19 rrashmgs of 12 patients, the maximum of 
''10 1 e spermia was 50 pei cent, the accompanying count was 6,800 There rras 
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Fig. 3. A~ extravasation of dye along Denonvilliers’ fascia from left spermatocystogram, 
mild hypoplasia of right spermatic vesicle. J. L-, 41 >ears, 76 months after T-10, complet^e. 
B normal left spermatocj’stogram Atrophic right seminal vesicle and atrophic ampuua 
of vas. F. K., 26 years; 70 months after injury, T-6, complete. 


no correlation between sperm count, motility, qualitj’^ of testicular biopsy and 
level or extent of injuiy. 

mscussioN 


The historical development of spermatocystography has been explicitly re¬ 
ported in recent articles."' ^ Description of technical details are included in 
these publications and were also discussed by those authors who performed 
epididymography and vesiculography^ A special clamp was found unneces¬ 
sary, which some operators used for the percutaneous fixation of the yas. The 
nonirritant and re-absorbable diodrast was selected as a contrast medium and 
was injected in amounts which were up to ten times greater than those reported 
in the literature This was necessary because none of our patients complained 
about pain when the vesicles were full as described by Pereira^ for patients 


without nervous damage. , .1 .• 

Pain from distention was absent even in those patients whose sympathetic 
nerve supply was considered to be intoot (low lumbar and/or cauda etiuina 
lesions/ The importance of this obserrmtion is obvious because it implies that 
afferent pathways from the spermatic vesicles do not course noth sympathetic 
nerves- it complements the findings of Relief who following sympathectomies 
failed to see motor disturbances of emission, and who conceded sympathetic 
motor innervation only tor the smooth muscle of the vesica neck because he 
“bserved regurgitation of sperm into the bladder. He went so far as to postulate 
S the mL adnesa received a parasjunpathetic motor nerve supply rather 

, . o V esoKirr-tr-t Hanabusa and Pryde, A. W.: A method of roentgenography 

of Jh^Segtnital tract Am: ’j Roentgenol., Rad. Therapy & Nuclear Med . 71: 490-500, 

^®^Boreau, J., Elbim, A., Hermann, P., Vasselle, B. and Flua, | 

La Presse 'o, i'’ agailloux, S : Etude radioing 

5 Boreau, J-.Jf La Presse m6d , 61: 1-1 

normales Ltuntion and ejaculati ■ 

6 Relief, P. J- M ; 

24: 509-512, 1950. 


' Jidj'mographie. 
Dies g5nitales 
’can Med J., 
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than a sympathetic. The prc'-eiitcd evidence of al)sent pain on distention ^\ith 
presumably intact symitathctics suggests that uffeient fibers travel uitli para¬ 
sympathetic nerves to sacral .'•egments. This is corroborated by clinical ex¬ 
perience with referred pain from the piostnte which may project to both, the 
lower lumbar and the peiineal icgion. The report by Ketief' and our own obser- 
\ntions make further studies on the inneivation of the spcnnatic vesicles 
desirable. 

Rcpoits by Rose’ are contrary to the observations of Retief;' ho obseived 
that a sympathetic anesthetic block is followed by enlargement of the siiennntic 
resides. Rose’ also quotes Simeone’s evpeiiments on guinea pigs which demon¬ 
strated sympathetic motor supply to the .‘-cmimil vesicle--. .Although ectasia of 
the vesicles was mo»t frequently observed in our patients with lesions between 
T-7 and T-12 (splanchnic outflow) which would .suppoit Rose's’ view, ectasia 
occurred also with lesions above and below this outflow, a fact which militates 
against full acceptance of e.xchisive sympathetic supply of the spcnnatic vesicles. 

Pcreiia’s’ interpretation of the vesiculogianis was picfciicd to that of Tucker 
and his associates,’ because Percira’.s’ description appealed to be moie succinct. 
Yet, one must concede that the langc of normal may bo wider than the one here 
presented (27 per cent); this is especially tnie for the difficult diffcicntiation 
between "normal” and "hypoiilasia,” where the borders arc probably fluctuat¬ 
ing and which, if added, would increase the range of noimnl to n])pro\imntcly 
51 per cent. 

No explanation can be offered for the appearance of reflux from one ejacula¬ 
tory duct to the other (fig. 2,7)) in 2 cases or for the piosence of dyo in the pros¬ 
tatic lumina (fig. 2, C) of a third patient. All three patients had an upper motor 
neuron lesion of the ex'tenial urcthial sphincter, i.e. the sphincter was not 
flaccid Another point is hard to understand, namely that in the piesence of 
obvious morphologic changes such as ectasia of the vesicle and/or nmpulln of 
the vas, cyst of the x-esiclc and secondary atrophy of the vesicles, no pus cells 
could be found in the washings with two c.xceptions, and oven then the white 
blood cell count was rather low. 

No correlation seemed to exist between the type of the spcrmatocystogiam 
and the following factois: level and extent of injury, age of patient, duration of 
nerve lesion and quality of testicular biops 3 -. The latter point is interesting be¬ 
cause atrophy of the male adnexa could be understood in the absence of testicu¬ 
lar function.® 

The relative paucity of demonstrable sperm in the washings confiimed again’ 
that the spermatic x-esicles are no receptacles or storing space for sperm. There¬ 
fore, spermatic washings of paraplegic patients are imfoitunately not suited for 
use in artificial insemination which in many cases is the desired goal. There was 
a complete lack of correlation of speimatic washings with testicular biopsj-. 

The testicular biopsy findings of this series failed to confirm a picviously 


’ Hose, S S • An investigation into sterility after lumbar ganglioncctomv Brit jMed. 
J, 1: 247-250, 1953. 

® Herbut, Peter A • Urological Pathology. Philadelphia* Lea and Feblger, 1952. 
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Fig. 3. a, extravasation of dye along Denonvilliers’ fascia from left spermatocystogram, 
mild h 3 ^poplasia of right spermatic vesicle. J. L., 41 years, 76 months after T-10, complete. 
B, normal left spermatoc^^stogram. Atrophic right seminal vesicle and atrophic ampulla 
of vas. P. K , 26 j'ears; 70 months after injurj', T-6, complete. 

no correlation between sperm count, motility, quality of testicular biopsy and 
level or extent of injur 3 ^ 

DISCUSSION 

The historical development ot spermatocystography has been explicitly re¬ 
ported in recent articles.-’ ^ Description of technical details are included in 
these publications and were also discussed by those authors who performed 
epididymography and vesiculography® A special clamp was found unneces- 
sary, which some operators used for the percutaneous fixation of the vas. The 
nonirritant and re-absorbable diodrast was selected as a contrast medium and 
was injected in amounts which were up to ten times greater than those reported 
in the literature. This was necessaiy because none of our patients complained 
about pain when the vesicles were full as described bj’- Pereira^ for patients 
without nervous damage. 

Pain from distention was absent even in those patients whose sympathetic 
nerve supply was considered to be intact (low lumbar and/or cauda equina 
lesions). The importance of this observation is obvious because it implies that 
afferent pathways from the spermatic A^esicles do not course with sympathetic 
nerves; it complements the findings of Retief® who following sympathectomies 
failed to see motor disturbances of emission, and who conceded sympathetic 
motor innervation only for the smooth muscle of the vesical neck because he 
observed regurgitation of sperm into the bladder. He went so far as to postulate 
that the male adnexa received a parasympathetic motor nerve supply rather 

3 Tucker, A. S., Yanahigara, Hanabusa and Pryde, A. W.: A method of roentgenography 
of the male genital tract. Am. J. Roentgenol., Rad. Therapy & Nuclear Med., 71: 490-500, 
1954 

^Boreau, J., Elbim, A., Hermann, P., Vasselle, B. and Flua, R.: LYpididymographie. 
La Presse mM., 69: 1406-1407, 1951. , . . . . , 

6 Boreau, J., Vasselle, B. and Jagailloux, S.: Etude radiologique des voies gdmtales 
normales et pathologiques de Phomme. La Presse m5d , 61: 1-4, 1951. 

«Relief, P. J M.: Phj'siology of micturition and ejaculation. South African Med. J., 
24: 509-512, 1950. 
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GANTRISIX ACETVL (ACE'J'YL SULFISOXAZOLE) IX TREATiMEXT 
OF URIXARY TRACT INFECTION 
nOBERT G. MARKS, LAWREXCE RAVICII and SEWIOUR I'. WII.llEEM 
From the Urolorjiml Surgical Scn icc, Itelh Israel Hospital, Xcw York, X. Y. 

Prior prediction of the (Icveloiimeiil of new resistant bacterial strains has now 
nnfortnnately come tnie. As a rcsnlt of the intensive, almost uni\'crsal, adminis¬ 
tration of the sulfonamides and antibiotics, some infectious diseases have well 
nigh been eradicated. Recently, however, we and others har’c noted a striking 
increase in the number of dnig resistant organisms in eidturcs from the urinary 
tract, and arc again encountering c.ascs of fulminating and fatal infection so 
commonly .seen before the advent of tbc sulfonamides. These observations make 
it incumbent to find and to test elinicall}' new therapeutic agents. 

The authors have been given the opportunity to employ and evaluate a new 
sulfonamide, which was irrovidcd under the experimental designation Ro 2- 
C222.* This compound is acetylatcd .sulfisoxazolo (gantrisin acetyl) with the 
acetylation having taken place at the N' position. The stnictural formula of 
acetyl sulfisoxazole i.s as follows: 

cn. 

! 

c 

^ ^ \ 

iiiN >so.x—c» »c—cn, 

CO 0—X 

I 

cn, 

It is a white, crjastallinc, odorlc.s,s, tasteless powder, in.p. ]93-10i C. (corr.). The 
molecular weight is 309. 

rilAIlMACOLOUV 

Acetyl sulfisoxazole has antibacterial and toxic propertic.s very similar to those 
of sulfisoxazole (gantrisin).t 

In white mice the tolerated dose was found to be at least 10 gm./kg. Chronic 
toxicity studies were carried out in rats. A dose level of 0.5 per cent (in terms of 
sulfisoxazole) in the diet produced no loss of weight. With 1.15 per cent acetyl 
sulfisoxazole (the molecular equivalent of 1 per cent sulfisoxazole) there was 
essentially no change in the weight of the females but approximate^' a 10 per 
Cent decrease in the males. 

Blood counts taken before treatment and 4 weeks after treatment with acetyl 
sulfisoxazole showed no significant effects on red blood counts, white blood 
counts, or hemoglobin determinations in rats at a dose level of 0.575 and 1.15 
Adopted for publication February 4, 1954. 

The expcrimoiital drug was supplied tlirougli the courtesy of Dr. Leo A. Pirk of Hoff- 
mann-La Roche Inc., first under the code designation Ro 2-G222 and later under the name of 
Gantrisin Acetyl (generic designation acetyl sulfisoxazole). 

t The authors arc indebted to Dr. Emmanuel Grunberg and Dr. Lowell Randall of Hoff- 
mann-La Roche Inc. for the chemotherapeutic and pharmacological data. 
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per cent in the diet. At a level of 2.3 per cent there appeared to be a slight de¬ 
pression of all blood constituents. 

Blood level studies of acetyl sulfisoxazole and sulfisoxazole measured in rats 
by the Bratton-Marshall method showed that the drugs give comparable blood 
levels at the respective concentrations in the diet. 

The effect of acetyl sulfisoxazole on the rabbit kidne}’- was studied by the dailj" 
administration of 1000 mg./kg. for a maximum of 30 days, as compared with 
control animals treated vith like amounts of sulfisoxazole, sulfadiazine, and a 
triple sulfonamide mixture, consisting of equal parts of sulfadiazine, sulfamera- 
zine and sulfamethazine. On histological examination, the kidneys of rabbits 
treated with acetyl sulfisoxazole and sulfisoxazole failed to exhibit signs of renal 
damage as contrasted with those treated vith sulfadiazine and the triple sulfon¬ 
amide mixture. It would seem that acetyl sulfisoxazole resembles sulfisoxazole 
in regard to the absence of intratubular crystallization and subsequent renal 
damage. 

CASE HLVTERIAL 

Acetyl sulfisoxazole was administered to 62 consecutive unselected patients 
suffering from urinary tract infection. There were 47 men and 15 women, varying 
in age from 25 to over SO; most were over 50 years old. 

Bor the purpose of this study, the patients were divided into 2 groups: ambula¬ 
tory private patients and hospital ward patients. The fonner group consisted of 
40 ambulatory patients with, for the most part, simple urinar}’' infections; many 
had recently been discharged from the hospital following suprapubic prostatec¬ 
tomy. There ivere 23 patients with a single organism on the primary urine culture 
and 10 with mixed infection. In the cases of mixed infection the effect of the drug 
on each organism was obseiwed and separately tabulated (table 1). Seven cases 
w^ere omitted because of incomplete follow'-up or non-cooperation. 

The hospital ward group ivas made up of 22 patients, most of whom had just 
undergone prostatic or renal operations. These cases, in contrast to the ambula¬ 
tory group, w^ere complicated by foreign bodies, such as drainage tubes and 
catheters, and in 1 case by residual renal calculi. There w'ere 6 patients with a 
single organism on the primary urine culture and 6 with mixed infection. The 
effect of the drag on each organism was separate^ obsen^ed and tabulated 
(table 2). Ten cases w^ere excluded because of incomplete follow-up. 

DOSAGE 

Each patient received 1.77 gm.* of acetyl sulfisoxazole 4 times daily, a total 
daily dose of 7.08 gm. (12 tablets). Treatment was continued until a bacteriologi¬ 
cal reversal had occurred or until the inefficacy of the drug became apparent. 
The total dosage ranged from 100 to 400 tablets which w^ere given either in 1 
uninterrupted course or in 2 courses at about a week s inter\^al. 

CRITERIA FOR CURE 

The results w^ere evaluated solely on the basis of bacteriological findings. Cures 
were assumed w'hen the urine repeatedly show^ed no w^hite blood cells and w'hen 
* 1 77 gm. of acetyl sulfisoxazole and 1.5 gm. of sulfiso.xazole are equi-molecular amounts. 
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Organi<ms 

Treated 

Cured j 

failed 

B coli and cohform 

20 

11 

9 

B proteus 

H 

10 

1 

B lictis acroKcnes 

s 

2 

C 

B p 3 oc.\anous 

2 

0 

2 

Non-hemoU tic staph, albus . . 

2 

1 

1 


Tahle 2. Hospital wnrd pahcnis, J2 cans 


Organ urns 

Treated ^ 

Cured ' 

faded 

B colt and coliform 

11 

1 

10 

B. proteus 

1 

1 

0 

B. lactis aeropcncs 

c 

1 

5 


2 consecutive urine cultures were negative. Some patients in whom there was no 
bacteriological cure .showed decided clinical improvement; these were tabulated 
as failures. 

TOXICITV 

Generalized pniritic dermatitis chaiactcri/ed by a mild course occuried in 4 
patients. Alcdication was immediately discontinued and the eruption subsided 
nithin a few days. Three of these patients had received penicillin prior to treat¬ 
ment with acetyl sulfisoxazole and at least one of them liad been proved sensitive 
to penicillin. In the fourth patient a rash had developed from sulhsovazolo while 
in the hospital. The subsequent administration of acetyl sulfiso\azole was e.\'pcri- 
mental. 

No other untoward reactions were observed. 

RESULTS 

In a series of G2 patients suflering from uiinarj’ tract infection, the best results 
were obtained in ambulatory patients whose infection was due to B. proteus, B. 
coli and colifoi-m organisms. The picsence of foreign bodies, such as drainage 
tubes, catheters and calculi, greatly interfered with the effectiveness of the drag, 
as is evident from the results obtained in the ho.spital ward cases (tables 1 and 2). 
Acetyl sulfisoxazole appeals as safe as sulfisoxazole and similar to it in therapeutic 
efficacy. 

SUMMARY 

Gantrisin acetyl (acetyl sulfisoxazole) w'as found to have a favorable thera¬ 
peutic effect similar to that of gantrisin (sulfisoxazole) in cases of urinary tract 
infection caused by B. proteus, B. coli and coliform organisms Gantrisin has a 
bitter taste which can be masked only with great difficulty. Gantrisin acetyl has 
the advantage of being tasteless and, therefore, can be administered in liquid 
form particularly to children and to those adults w'ho are unable to swallow 
tablets. 

40 B. SSnl St, New York 2S, N. Y. 
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ELEVENTH KIB, ENTIUPLELIUL APPHOVCII TO KIDNEY 
LOIt \M)!. M uoonitui r 

I rom lUc Dcpiirlmcnl of L rofogs, Mo'''snchu’clh Gcncrnl I/otpilnl, lioslon, Mais 

Since the le\ cl of the kidncj \ aric*; tonsidc rahlj’ amnnp indn iduals the illusion 
which w ill afford the hc«t exposure w ill \ ar>' aEo A kidiie.t w ho^e iicdiclc is below 
the rib t ige maj be c.i‘-il\ attessible wilh a Mibcostiil, liiinb ir incision, and one 
tint lies higher mu h.ue sufnueiit mobilitx so that when freed up it tan bo 
drawn into the incision to allow a proper Mew V ceit iin number, howeter, are 
so placed tint their pedicle and iippei pole are dilhciilt to expose because they 
are so high up under the thoracic cage 

The extent to which any kidncj is so proteited is not itadilv appiieiit if 
judged oiilj from an aiitciopostcrior x-iaj This is bcinuse only the dorsal por¬ 
tion of the ribs behind the kidiiej s are well sliow ii As these ribs turn to form the 
lateral and anterior portions of the rib cage, thc\ become foreshortened and in¬ 
distinct Since the surgical appioieh is from ncarlj an oblique angle, it i« the 
oblique x-raj which shows the projection of the ribs as thej will be cncoiintercd 
at operation (fig 1, I) One notes m eMimming such x-rii^s that the oblique 
downward and forward siicep of the lower ribs cariies them diagonally across 
the tadiiej region Abo, tlio anterior portions of the ribs arc \ uible and ser\e to 
emphasize the extent to which they cox or the kidnej In some instances the 
twelfth rib is found to he [lostonorto the surgical apjiro ich, whereas the clexenth 
rib crosses the kidney obliquclx near its midportioii These facts help to cxiilain 
xrhy thioiigh a subcostal incision one often finds a kidney prexiouslj' thought 
readil} accessible, Ixing under the rib cage and dilficiilt to expose Bj icsecting 
the elexenth rib one gams ilirect access to the renal hilum 
The incision for anj renal operation should be selected after due consideration 
of the extent to which the bonj- cage oxcihes the kidnex The degree of fivation 
of the kidnex from inflammation oi prcxious operations, as xxcll as the icquiro- 
ments of exposure for a gixcn procedure, xxill abo influence this choice With 
routine use of a subcostal incision for all renal opeiations some are made uinieees- 
sarilj difficult or hazardous, and some cannot be jiropei Ij’ completed Remox al of 
some portion of this bony rib cage xxill improxc access to the renal area 
Resection of the twelfth rib has become widelj accepted since it permits sex'- 
cral centimeters higher exposure than the subcostal incision Resection of the 
tenth rib as advocated by Chute, and bx Lcadbettci, gix'cs excellent complete 
exposure Thefactthat the pleura is transx ersed has been show n to make little real 
difference in complications or difficulties of management Also the procedure 
described bj Nagamatsu and xxhich enjojs considerable populaiity, xxhere the 
twelfth nb is resected along x\ ith small segments of the tenth and elex enth, gix es 
compaiable exposure yet is extrapleural 
The tw elfth nb incision has been most xx idelj’ used because of its simplicity 

at xnnviil mooting American Urological Association, New Nork, N X Juno 1 
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DIAPHRAGM PLEURA owJ KIONEV lA OBLIQUE PLANE 



Fig. 1 


and similarity to the subcostal approach. Removal of the eleventh rib, if done 
extrapleurally, is practically a corollary of this. It is very similar except in detail. 
When the exposure obtained from the twelfth rib incision would not be sufficiently 
high and yet there seems insufficient need for a transthoracic or Nagamatsu 
incision, removal of the eleventh rib extrapleurallj'' may be the logical interme¬ 
diate step. Removal of the eleventh rib has been avoided by many because it 
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involved a transthoracic approach. It is, liowcver, jjos.siblo to remove the eleventh 
rib and remain extrapleural. This is done b^v rcleasinf; the iileural envelope be¬ 
neath the rib bed and allowing it to retract upward. 

If either the eleventh or twelfth rib is remor-ed, it .should be realized that the 
diaphragm attaches not onl,v to the tip of the eleventh rib but to the tip of the 
twelfth and posteriorly to the fascia below it. The pleura, lying upon thus dia¬ 
phragm, extends down to form the eostophrenic .sinus, in the narrow juncture of 
diaphragm with the rib cage. The anterior and posterior .surfaces of pleura in this 
sinus are in apposition as the lung does not de.-eond this far in normal respiration 
(fig. 1, 3). This onvelo])c lies immedi.alely beneath the periosteum of the ribs 
upon the curving surface of the diaphragm and is loosely adherent to each. It also 
extends down to, and often below the twelfth rib. Consctiucnfly if this rib is 
resected, care must be taken in di.sseeting through the posterior portion of the 
rib bed not to enter it. It is pos.sible, however, once the rib has been removed to 



Fio. 2. Kidney incisions 

identify the pleura and diaphragm in this area. With some care the posterior 
diaphragm attachments can be cut allowing it to retract upward. The tip of the 
pleura lying upon it can be bluntly freed allowing it to retract upward also. Once 
this is done the posterior angle of the wound will open, giving a considerable 
increase in exposure. The gain from rclea'-ing these attachments in the posterior 
angle of the wound is very real. 

If the eleventh rib is removed an cutirclj- similar situation prevails except that 
the pleural margin extends farther anterior to cross the rib at about the junction 
of the anterior and middle thirds. It also extends downward behind the twelfth 
rib so that it must be freed bluntly from the posterior surface of this rib (tig. 1, 
S).By cutting the diaphragm attachments, as well as by rolea.sing the pleural 
sac, both will retract upward to give the same wide posterior angle to the wound, 
and the same wide exposure, though now at a higher level. 

We claim no particular originality tor tliis procedure. Certainly resection of the 
eleventh rib is a standard thoracic approach and the extrapleural principle has 
been widely used, particularly for sympathectomies. Hudson recently reported a 
senes of adrenalectomies by a somewhat similar procedure involving the same 
principles. Our interest in this incision has not been held primarily by details 
of procedure, but rather by the principle of a family of incisions which will give 
adequate exposure depending on the anatomical location of the kidney, and the 
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patl)ologieaI condition under ficatmcni. The eleventh rib incision is tlio logical 
mtcuncdiatc. That it can he done cvlraplcurally incieases its usefulness (fig. 2). 

The method we have used is as follow.s: The patient is intubated and placed in 
the usual lateral i)osilion. An incision is made along the eleventh lib from behind 
its angle and extending anteriorb' onto the abdominal wall. The forward extent 
varies with the size and obesity of the patient and the width of exposure desired. 
If dining the operation a wider view is found necessary, one or both recti mus¬ 
cles can be tianseoted and the incision extended oven into the opposite lowoi 
quadrant. The elci'enth rib is then cleaned of overlying muscles to behind its 
angle. The periosteum is stripped from its .surface and an elevatoi insinuated a- 
round the rib near its anterior end. Tliis .stiipping is started anterior to the 
pleural margin, and only when well established is it carried posteriorly. In this 
way the pleura is not damaged. The rib is lemovcd to behind its angle. The an¬ 
terior abdominal muscles are next tiansccted to a\po'-e the peritoneum and Gero- 
ta’s fascia. At the tip of the eleventh rib bed the diaphingmafic fibers ciossing 
to the twelfth rib now become app.arcut and the anterior pleuial margin can be 
identified (fig. 3, A). In some iiislaiiccs this is more icadily apparent tlian 
others. The fibeus of the diaphragm are lianseetcd from before backwards near¬ 
ly to the pleural margin, and ns this is done the pleura becomes tensed and 
more clearly dofmod (fig. 3, 71). IJy blunt finger disteclion the plouia is freed 
from the posterior surface of (he twelfth rib. Any fibrous attnclimcnts holding 
the lower edge of tlie pfcural margin now become fairly plain and can citlier be 
cut carefully under vision or bluntly ficed with a finger. The pleura lotreats pro¬ 
gressively upward as this is done, and ns the freeing is completed, it disappears 
behind the tenth rib. Moist packs aie then placed along the margins of the 
wound and a self-retaining rib spreader employed (fig. 1, C). One now obtains 
an unobstructed oblique view aci OSS the right 01 left upper quadrant, the center 
of which IS at the renal hilum 

Wound closure is like that of a twelfth rib incision except that the severed din- 
phiagm attachments arc ro-approximated by a series of inlciiuptcd mattress 
sutures Caie is taken not to pass these Ihiough the pleura! margin which lies 
upon it. 

We have used this iucisiou in 30 cases of the types show n in table 1 There has 
been no mortality. Tlie complications have been 1 case of wound infection and 2 
cases of pnoumothoiax lequiring aspiration. 

Tabli., 1 Type^ of cases 

Renal c>sl 
Ren il tumor 
Rena! calculi 
Reml tuberculosis 
Renal artor)' ancurjsm 
Adrenalectomy 


U 

5 

12 

1 

1 

3 


Total 


36 
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Or several occasions the pleura has been opened inadvertently; in each it has 
been closed either immediately or at the completion of the operation and the 
pleura aspirated. If for any reason a satisfactory airtight closure was not possible 
a small thoracotomy tube on water-seal or suction for 48 hours has been used to 
prevent pneumothorax. 

The increased width and height of exposure gained by this incision allow safe, 
easy dissection of the renal vessels. Thus in man 5 ’' nephrectomies in which a mass 
ligation of the pedicle might otherwise have been necessary, because of improved 
exposure, individual ligation of the vessels could be safely performed. The view 
obtained of the upper pole also allows careful dissection of the adrenal from the 
kidney and perfonnance of adrenalectomy with some facility. 

Mlren previous operations upon the kidney have caused fixation or extensive 
scars, it may be more practicable to use a high incision such as this through 
normal tissue, particularly as this will afford direct access to the region of the 
hilum. Pain during healing is difficult to assess, but it is our impression that it is 
less than mth a lumbar incision which necessitates cutting considerabty more 
muscle. Since the intercostal nerve is exposed and lies on the lower margin of the 
field it is easity preserved. 

In removing renal tumors, access to the region of the great vessels is sufficient 
that Gerota’s fascia can be stripped from the diaphragm, and the renal and peri¬ 
renal tissue together with lymph nodes can be cleanly removed. 

SUMMARY 

Removal of the eleventh rib and reflecting the underlying pleura upward 
intact is a practical procedure. Veiy wide e.xposure of the renal pedicle and upper 
pole is obtained. With a very high kidney or one bound by scar and difficult to 
access, or where a wide exposure is required, this incision should be considered. 
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PYELOPLASfY UTIIJZIXG A MODIHED 
URETERONEOPYELOSl'OMY 

jorr\ w noifSfA' 

From the Dcparlomit of Surqrry, Piii^wii of Vrologi/, Unurrsitu of Califoniw School of 
Medicine til Lo^ Angeles 

The modification of the das-sicnl uictcroncopvclostomy e\ohcs fiom the 
excision of an elliptical flap of lonal pehis incorporating the nretoiopeh ic 
junction, and its rc-implantation into the most fiuoiable site for unimpeded 
drainage of the renal pelvis This method permits correction of strictiires at or 
below the iirotcroiiolvic junction 

Urctcroncop 3 elostomy was the method used bv Kiitstcr m 1802 in performing 
the first successful p\ eloplastj In 1035 Lubiish modified this method b\ siilitling 
the end of the ureter, and suturing the flaps to the peKic miicosi Miller, m 
1951, incised the sexcred uiotcr past the iioiiit of stiitliire, or bexclcd the iiiofer 
prior to its le implantation in the most dependent poition of the renal peliis 
In 1031 Gjessing modified the method of Liibnsli bj' s]ilittmg the pioximal 
ureter creating two straps of ureteral tissue, wliidi are drawn through the 
neopjelostomy site, and earned out tliiough latcial siit mrisioiis, and sutured 
to the outer wall of the renal pels is 

Despite the excellent results following ureteroneopxelostomx reported ly 
Qiiinbj, Walters, and others, there appears to be a leluclaiire on the part of 
urologists to soxei the iiiefor fiom the rinal pclx is This feeling probabb stems 
from the thought that there will be a marked distuibaiiie in peristalsis with 
resulting stasis, that would defeit the piiiiiosc of the plastu procedure 

Oimond had two failures leiiuiiing ic operation In cadi instance the iirotoral 
stump projeeted into the renal pelxis and acted ns a xalxc Beer obsened the 
same condition, and collected it b\ fulgiiiation of the stump bv wax’ of 
nephroscopv Ormond, Quniby and AValtcrs emiihasi/e the need foi accurate 
approximation of iiieteial and peixic tissues 

The etiology of iirotciopolx ic junction obstnictions has been discussed in 
detail in Doming, Gibson, etc Xeedicss to say, a complete peh i nietoiol.x sis and 
calibiation of the uieteiopolxic junction aie mandatoiy Xo one method of 
pyoloplastj' is suitable for all tjpes of obstiuctioii, and that method best suited 
to the indix idual case detei mined at the time of surgical intoixention Uieteionoo 
pyelostomy is paitioularlv suitable for the collection of high iiieteial msoition, 
and m the preserx’ation of essential aberrant renal x cssels 

SIL^CTI0^ or cases 

Wo behove that xxhenex’er possible functioning lenal tissue should be pre¬ 
served Sargent has stated that hydioncphiosis tends to be bilateial, and that 
at a later date the appaiontly sound kidney' xxill undoigo hj’dionephrotio change 

Read at annua] meeting, XXiostern Section of Amcmm Urological Association, Victoria, 
AJ April i'j-22, 1954 ’ ' 
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excess I'ciial pelvis is then rcscctcti leaving a 0.5 cm. margin at the inferior border 
of tlic renal hiliim, and 0.5 to 1 cm. margin at the sujjcrior border to facilitate 
clo.snro. The nreleropelvic junetion is then calibrated, using I2F and MF woven 
bongie.s, any .stricture or vah’C formation to be eoi'rccted later. A IGF, 5 co 
Folo}- catheter, and two 5 or OF ureteral cathetem are then introduced through 
an inferior minor calyx to the renal jiclvis. The ureter with its elliptical flap of 
pelvic ti.ssue i.s then carried in front of the aberrant. ve.ssels, or in their absence, 
to the most dei)ondcnt jiortion of the renal pelvi.s. Using a 0000 chromic .suture 
(fig. 1, B) the inferior margin of the elliptical flap i.s .sutured to the inferior 
margin of the renal jiclvi.s. About 20 cm. of .suture miitcrial is allowed to remain 
free following the initial tie to permit suturing the posterior aspccl. The anterior 
margin of i)elvis and flap are then approximated with a running suture (fig.!,(?), 
incorporating all layem. At thi.s point, if a stricture or valve formation .seemed 
to be present at the time of calibration of the nreteropelvic junction, an aderiuato 
incision is made through all Layers of the nreteropelvic junction and ureter on the 
medial aspect (fig. 1, E), opposite the .site of aniustomosis. The two splinting 
ureteral catheters arc then introduced into the ureter a distauee of 15-20 cm. 
The free end of the suture material is then used to approximate the po.storior 
margin of the elliptical incision with that of the pelvis. Anastomosis of the pelvic 
flap completed, thesuturosaro tied (fig. 1,7.)), and one .si rand retained for closure 
of the resected pelvis. The tip of the Foley catheter i.s dircetcfl into the superior 
calyx, and the balloon inflated with 2 cc of water. Clo.sure of the renal pehns is 
completed with the remaining .strand of 0000 chromic suture. The kidney is 
suspended in favorable |)o.sitlon by Kelly triangular .sutures tied over the twelfth 
rib. Sometimes it is necessary to place a mnltrc.s.s suture of 0 chromic through 
the inferior pole of the kidney and ((uadratus lumbonim muscle in order to 
obtain sufficient lateral deviation of the lower pole of the kidnej’. Gerota’s 
fascia i.s approximated to the quadratus lumborum mu.sclo with interruiJted 00 
chromic sutures in a modified typo of Dcming nephrope.xy. The region of the 
renal pelvis is left open to ])crmit favorable drainage. A Penro.sodrainis introduced 
into the parapclvic area posterior to the lower pole of the kidney, and a second 
drain along the mobilized portion of the ureter. The incision is closed in layers, 
and the nephrostomy and splinting ureteral catheter fixed to the .skin with 0 
silk sutures. 

roSTOPEleVTIVE SIAN'AGE.MENT 

The nephrostomy tube is irrigated only if definite impairment of drainage 
is evident. The Foley balloon is decomprcs.sed in 48 hours. Solvent solutions are 
not used in the immediate postoperative phase, feeling that their irritant action 
outweighs their usefulne.ss. Where ureterotomy inci.sions have been utilized the 
spVmting ureteral catheters are left undisturbed three to six weeks depending 
on the length and caliber of the stricture to be corrected. In the absence of 
ureterotomy incision, beginning at 72 hours, the ureteral catheters arc shortened 
1 to 2 cm. daily. Prior to the removal of the nephrostomy tube an antegrade 
urogram is made to evaluate the patencj' of the ureteroneopyelostomy, and any 
evidence of calculus formation. The Penrose drains arc left undisturbed until 
there is a marked diminution in drainage, then they are shortened daily. Ambula- 



192 


JOHN AV. DORSEY 


tion is inaugurated on the fifth to seventh postoperative day, pelvic circulation 
having been stimulated previously by passive exercise of the lower extremities 
at frequent intervals. The immediate medical management consists primarily of 
adequate supportive measures; hyaluronidase 150 TR units daily; and ap¬ 
propriate antibiotic therapJ^ Calibration of the ureteropelvic junction is done 
only if there is question of developing obstruction. 

CASE REPORTS 

Case i. E,. G. T., a man aged 42, complained on admission of left flank pain 
with no elevation of temperature. Exeretor 3 ’^ urogi’aphy showed bilateral hj^- 
dronephrosis, more advanced in the left kidney. C 3 '^stoscop 3 ’- with ureteral 
catheterization disclosed 20 cc residual urine in the right renal pelvis and 50 cc 
in the left renal pelvis. Indigo carmine appeared in the right renal urine in 10 
minutes with fair concentration, and from the left in 15 minutes with good 
concentration. Retrograde urograms revealed bilateral h 3 ’^dronephrosis secondar 3 ' 
to ureteropelvic junction obstruction, more advanced in the left kidne 3 \ On 
Jul 3 ' 8,1949, the left lddne 3 ^ was explored surgicall 3 q and the obstincting element 
proved to be extrinsic, due to a large aberrant vessel to the lower pole combined 
with an investing veil of fascia. The ureter was transplanted in front of the 
aberrant vessel by the technique described. Two 7F ureteral splinting catheters 
were used. The splinting ureteral catheters were removed on the fourteenth 
postoperative da 3 ^ The following da 3 '' retrograde urograms showed no ap¬ 
preciable retention and the nephrostom 3 '’ tube was removed. The nephrostom 3 ’- 
site 3vas dr 3 ^ in 24 hours. Six weeks following surger 3 ’- the urine was negative and 
the patient had returned to work. 

Case 2. F. G., a woman aged 60, complained on admission of left flank pain. 
Excretoiy urograms revealed left hydronephrosis secondaiy to ureteropelvic 
junction obstruction (fig. 2, ri). On December 21, 1950 surgical exploration 
revealed two large aberrant vessels to the loAver pole to be the main source of 
obstruction. Ureteropyeloneostom 3 '^ Avas performed in the manner described 
preseiwing the aberrant vessels. Splinting ureteral catheters AA-ere removed on 
the sixteenth postoperative day, and the nephrostomy tube on the seventeenth 
postoperative day. The nephrostomy site AA-as dry in 48 hours. A retrograde 
ureteropyelogram (fig. 2, B) sIioaa’s an excellent recoA’^er 3 ^ 

Case 3. A girl aged 21-^ years had had recurrent attacks of left flank pain and 
fever. Excretory urography shoAA-ed left hydronephrosis secondaiy to uretero¬ 
pelvic junction obstruction (fig. 3, A), and the right renal pehus seemed to be 
undergoing a similar change but to a lesser degree. On February 7, 1951, surgical 
exploration revealed a high ureteral insertion into the renal pelvis AA’ith the 
ureter bound to the peh-is by a veil of fibrous tissue. FolloAA'ing liberation of this 
element by sharp dissection, calibration of the ureteropehdc junction through 
a high pyelotomy incision disclosed obstruction to the introduction of an 8F 
catheter. A linear incision 1 cm. in length through the ureteropehdc junction 
permitted the introduction of the 8F rabber catheter 4 cm. into the ureter Avhere 
a secondary ureteral obstruction Avas encountered. A linear incision 1 cm. in 




Tig 3 Case *5 /I, excrctorj urogram showniR left Ii\droncpliro3is B urogram 3 >ears 
postoperative shows return to normal of left Kiilnct, anti suggestion of obstruction in right 
ureteropolvic junction 

length permitted the pa&sage of the ureteial cathetei bejond this point without 
further etidencc of obstiuctioii The lomamdei of the operation a\as then 
completed in the manner pretioiisly dcsciibed The splinting catheter 
It as remoted in 21 dajs and the nephrostomy tube 3 days later The 
nephrostomj site closed promptly C\cretory urograms ffig 3, B) performed in 
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Fig. 4 Case 4 A, Left hj^dronephrosis B, 16 months postoperatively, leturn to normal 
of calyceal configuration 

March 1954 reveal a normal left calyceal system, and a suggestion of uretero- 
pelvic junction obstruction in the unoperated kidney. 

Case J+. D. L., a boy aged 4^^ years, was a doctor’s son who had been subject 
to recurring attacks of colicy left flank pain, nausea, vomiting, and low grade 
fever. Excretory urography (fig 4, A) revealed left hydronephrosis, secondary to 
ureteropelvic junction obstruction. On August 2, 1951, at the time of surgical 
correction, the source of the obstruction was proven to be an aberrant renal 
vein and artery supplying a relatively small amount of renal parenchyma. These 
vessels were ligated and severed, and ureteroneop 3 '’elostomy performed to 
provide a more favorable angle of drainage. The patient was released from the 
hospital on the twenty-first postoperative day with the nephrostomj'- site dry. 
A retrograde urogram (fig. 4, B) 16 months later shows a return to normal of 
the calyceal sj’’stem. 

Case 5. S. M., a girl, aged 3 years, was seen in consultation because of a large 
mass in the right flank that was thought to be a Wilms’s tumor. Cystoscopy 
with retrograde urograms revealed a complete obstruction in the mid right 
ureter, and advanced left hydronephrosis secondary to ureteropelvic junction 
obstruction (fig. 5, A). On February 6, 1952, through a small flank incision, the 
right renal pelvis was marsupialized and pyelostomy drainage established. 
On February 8, 1952, left ureteroneopyelostomy was performed. This pro¬ 
cedure was complicated by the presence of two large aberrant vessels to the 
upper pole that prevented adequate mobilization of the kidney. The obstructing 
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Tro o Case 5 Solitnrj kidnoj' 4, left liydronophrosis. B, urclcropjclogram 1 joir 
postoperative 


element at the urctcropclvic junction was thought to be the left ovarian artery 
and vein. A moderate narrowing below the uretcropelvic jttnction was incised. 
An 8F rubber catheter was used as a ureteral splint. On April 2, 1932, a tight 
nephrectomy was performed. The splinting uictcral catheter was icmovod in 
3 weeks and the nephrostomy tube the following day. This child has continued 
to improve in all respects and the letrogiade urogram (fig. 5, B) performed 1 
year later shows an evcellent return to normal. 

Ca^c 6. F. G. Y., a man aged 73 yeais, had a right nephrectomy performed in 
April 1949 because of a functionlcss hydronephrotic right kidney secondary' 
to ureteropelvic junction obstiuction, the obstructing abeirant lenal vessels 
being demonstrated at the time of surgery. There was no evident loft renal 
disease In the same year a transuicthial resection of the prostate gland was 
peifoimed. Vague left flank discomfort developed in Februaiy 1953, and became 
localized and more seveie during the latter pait of April 1953. On May 5, 1953, 
a letiogrado urogram (fig. 6, A) levealed an obstruction at the left ureteropelvic 
junction with advanced intia- and evtrarcnal hydronephrosis. Indigo carmine 
faded to appear in 45 minutes. The presence of an aberrant renal vessel was 
predicated on the basis of this finding at the time of right nephiectomy. Pie- 
oporative nonprotein nitrogen was 79 mg. per cent. On iSIay 31, 1953, a left 
ureteroneopyelostomy was performed. Two large aberrant vessels to the lower 
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Fig. 6. Case 6. Solitary Iddnej'. A, left h 3 'dronephrosis. B, retrograde urogram 9 months’ 
postoperative. 

pole appeared to be major factors in the ureteropelvic junction obstruction. 
There was no intrinsic stricture of the ureteropelvic junction. Sphnting catheters 
were removed on the eighteenth postoperative day, the nephrostomy tube 3 days 
later, following a satisfactory urogram. The nephrostomy site was dry in 24 
hours. Nine months following pyeloplasty the nonprotein nitrogen is 36 mg. 
per cent. The left renal pehds accepts an 8F bulb catheter easily, and the residual 
renal urine is 4 cc. Indigo carmine appears in 7 minutes with excellent concentra¬ 
tion. Figure 6, B, retrograde urogram using 8 cc of 40 per cent skiodan, shows 
an excellent return to normal of the catyceal S 3 ’-stem, and practically no retention 
of medium on the lo minute delayed upright 61m. 

DISCUSSION 

Complete pelvio-ureterolj'^sis and calibration of the ureteropehdc junction are 
essential for successful p 3 '’eloplast 3 ’'. Resection of redundant renal pelvis was 
performed in all cases, and where indicated aberrant vessels were preserved. 
Stricture at, or below the ureteropelvic junction was corrected b 3 '- the Davis 
intubated ureterotomy technique. The elliptical hap lends itself particularly 
well to this method, in so far that the ureterotom 3 ’^ incision does not interfere 
with the line of anastomosis at the .site of re-implantation. In anastomosis of the 
peMc hap to the resected pelvis the suture incorporates all la 3 '-ers of the pelvic 
wall without tension. 

The two splinting ureteral catheters maintain the ureter and ureteropelvic 
junction in good alignment, and permit constant ureteral drainage of the renal 
pehds with less tendenc 3 ’- to produce pressure necrosis. The nephrostomy tube 
allows immediate drainage, and may be left in situ as a permanent method of 
drainage if the situation so demands. Nephropexy further enhances a favorable 
alignment of ureter and pehds, and facilitates the change of nephrostomy tubes 
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if this be nccessnij Tlio paiapeUie drains are left rclatnoly undisturbed to 
pre\ eiit pooling of iii mo seeping from the poh lo incision, «Iiith u ould predispose 
to scar tissue formation and subsequent obstnicti\e uiopafhj Wo feel that 
prompt closure of the nophrostomj site is an excellent nulu ation of a successful 
result Postopcralne calibration of the iireleropehic junction uas poiformcd in 
two of the cases icjiorted and then onlv at a later date 
Casesl,3,5,0 fulfill the tenets laid down bj IIcss for obligatory, coiiscrvafire 
renal siirgerj 

SU\I\UU\ 

The technique of pi,cloplaotv iitili/iiig an original modification of urotcronco- 
pr elostomr Ins been described m detail, and its use ad\ ocafed in selected cases 
of uretcropeU ic junction obstruction 

This method permits the use of the Dans intubated lucterotomj for conec- 
tion of strictures at oi below the uicteropehic junction 
Resection of redundant loinl peKis, splinting ureteral lathctcrs, iicjihrostonn 
drainage, and nc)ihropc\y me adiocatcd in all cases where this method is used 
Six conseciituc cases arc < itcd with ftuoiablc cud icsiilts 
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SURVEY OF UROLITHIASIS IN UNITED STATES 
CARL E. BURKLAND and MILTON ROSENBERG 

From Division of Surgery, Department of Urology, Stanford Medical School 

San Francisco, Calif. 

As a background for the studj’’ of urolithiasis, a questionnaire was sent to all 
members of the American Urological Association and all members of the Western 
Section who were not members of the national organization. This report is a 
summaiy of the suiwe}'’. Three hundred and fort}’' replies were received from the 
national group and 49 replies from the Western Section group. 



Fig. 1. Map shoiving geographic distribution of number of calculi seen yearly in the 
United States. 

In answer to the fimt question, “How many patients suffering from renal and 
ureteral calculi do you see each year?” the range was from 10 to 250, with an 
average of 61.6 patients among 290 men reporting in the national group. A 
range of 5 to 200 patients a year was seen in the Western Section group among 
42 reporting ■with an average of 44.7. Figure 1 is a map showing the distribution 
of renal and ureteral calculi seen yearly in the United States. 

In order to indicate the geographical distribution of calculi the country was 
arbitrarily divided into sections made up of the states as follows: 

Read at annual meeting, Western Section of American Urological Association, Victoria, 
B. C. April 19-22, 1954. 
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Average 

Gl.C 


The nvimbcr of ])eticuts with renal and ureteral calculi seen in the last 5 years 
was reported as follows; 

National MVs/ern Section 

RanRc of 15 to 1000 Uangc of 5 to 1000 

Average—251.0 Average—181 

The geographic distribution of national group of patients seen in five years 
was: 


Far West 

177.5 

East 

234. 

Southwest 

203.4 

Northeast 

2SC. 

West 

231. 

South and Southeast 

3sn.7 

Mid-West 

2GI. 

Average 

251.G 


The percentage of patients having recurrent calculi was rei)orted ns: 

National Western Section 

UanKC of 1-50% Uangc of 2-75% 

Average—13.7% Average—1*1.4% 

Geographic distribution of percentage of recurrence: 


Far West 

11.7 

East 

12.7 

Soutliwc.st 

15.S 

Northeast 

14.4 

West 

12.S 

Soutli and Southeast 

14.7 

Mid-West 

13.9 

Average 

13.7 


Concerning the incidence of urolithiasis the reports wore: 


National 


IFcs/crn Section 

Increasing 

93 

Increasing 

IS 

Decreasing 

SG 

Decreasing 

23 

No change 

30 

No change 

7 


Thus an average of 01.0 patients with calculi are seen yearly per urologist 
with the greatest number 75.4 seen in the South and Southeast and the fewest 
0.0 in the Far West. The percentage of recurrent cacluli was 13.7 per cent for 
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the national survey with the highest percentage of recurrence reported in the 
Southwest and Southeast and lowest in the Far West. The opinion was slightly in 
favor of an increase in the incidence of urolithiasis in recent years. Better and 
earlier care of vesical obstruction was felt to be a factor in decrease of cysto- 
lithiasis. A few urologists mentioned that the incidence of nonopaque calculi is 
higher than generally noted. 

Regarding the incidence of recurrence the reports were: 

National Western Section 


Decreasing 

202 

Decreasing 

87 

Increasing 

30 

Increasing 

2 

No change 

13 

No change 

5 

Don’t know 

12 

Don’t know 

4 


The general comments on these questions were that earlier and better drainage, 
better control of infection by the use of antibiotics, earlier and more scientific 
treatment and follow-up and attention to the diet were cutting down the recur¬ 
rence of stones. 

Concerning the value of stone analyses the following figures were obtained: 

National Western Section 


Great value 

136 

Great value 

14 

Little value 

152 

Little value 

24 

No value 

22 

No value 

5 


The chief comments were that analyses are helpful in treatment of stones due 
to metabolic causes, the cystine and uric acid stones, and also helpful to lesser 
degree in treatment of calcium oxalate and phosphate stones by diet (Schorr’s 
regimen) and change of urinary pH. 

Regarding questions as to the measures of value in preventing recurrence of 
stones, table 1 represents a summarization of answers. 

Thus it was felt that the elimination of obstruction, infection, and the high 
daily intake of water were the most important measures in preventing recur¬ 
rence of stones. The administration of an appropriate diet, depending upon the 
analyses of the removed stone, was considered of great value by many men, 
especialR for cystine and uric acid stones. The eradication of foci of infection 
particularly in the prostate was emphasized by a few men. The performance of 
calycectomy, the adequate removal of the original stone and correction of ob¬ 
struction at the ureteropelvic junction as well as the correction of metabolic 
disorders and the use of estrogens to increase urinary citrate excretion were 
stressed by a few men as further measures to prevent recurrence. Early ambula¬ 
tion or frequent change of position was considered helpful where stone was due 
to immobilization and recumbency. While 22 men felt that hyalouronidase Avas of 
value in the treatment and prevention of calculi several other men reported no 
success with its use. 

Concerning the value of dissolution of calculi by irrigation the following 

opinions Avere obtained. 

National Western Section 

Of great value 8 Of great value 3 

Of little value 125 Of little value 15 

Of no value 63 Of no value 14 
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T\iu.n 1 
National 


Measures of taluc in pretenting recurrence 



; Marled 

Some 

Xonc 

(1) rorcing vatcr 

(2) Acid nsh diet or urinary acidification with 

204 

G7 

i 

c 

drugs . 

48 

1 

! 30 

(3) AlLaline ash did 

21 

113 

GO 

(4) Limiting milk intake and low calcium diet 

•12 

SO 

77 

(5) Low oxalate intake 

2S 

01 

53 

(G) Low’ pliosphorus intake 

20 

so 

57 

(7) Antacids (amphojol, etc.). 

•17 

67 

3S 

(8) Eliminating infection 

211 

30 

I 

(0) Eliminating ohstruction 

2S3 

22 

0 

(10) High vitamin A intake 

(11) Other 

Low purine diet 7, estrogen 5 
Ili’alouronidasG 17, early ambulation P.O 
10 

4C 

71 

4G 


li‘cs/ern Scetton 



MaikcG 

Some 

N^onc 

(1) Porcing water 

30 

14 

1 

(2) Atid ash <liet 

2 

27 

5 

(3) Alkaline ash did 

2 

17 

19 

(4) Limiting milk intake 

7 

IS 

11 

(5) Low oxalate intake 

2 

19 

17 

(6) Low phosphorus intake 

s 

17 

0 

(7) Antacids (amphojol, etc ). 

1 

19 

7 

(8) Eliminating infection 

31 

11 

1 

(9) Eliminating obstruction 

37 

S 

0 

(10) High vitamin A intake 

(11) Other 

Increased activity 2 

Hyalouronidasc 5, low purine did 2 

4 

IS 

13 


Preferable solution: 

National H'esfern Section 

Suby’s 7S Suby’s 30 

Versene 15 Verscnc 1 

Other fl% Phosphoiic acid 3 
\Acetic acid 2 

Several men felt that irrigations were only of value in bladder calculi and 
alkaline bladder encrustations or in recurrent renal calculi where the patient 
has a residual stone fragment following surgerj-- with a nephrostomy tube in 
place. 

The spontaneous dissolution of calculi was observ'ed in 1G9 cases by 159 
^en in national group and in 9 cases by 9 men in AVestern Section group. The 
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factors of importance were considered to be: forcing fluids, loose encrustation 
of the stone, early ambulation and in some cases use of a high acid ash diet and 
change from inactive to active life. 

Concerning the eradication of renal calculi by diet, 21 replied yes and 157 
no in the national group; 3 '-es 4 and no 33 in Western Section group. 

Eight men had success with an alkaline ash diet for cystine stones and alkaline 
ash plus low purine diet for uric acid stones. Eleven men had success with a low 
phosphorus diet ydth acidification of the urine and forcing fluids. (Five men 
reported on succe.ss with the Schorr regimen.) Three men felt that high vitamin 
A intake was helpful, 4 men that administration of ammonium chloride was 
beneficial and 1 man a low calcium diet. 

In regard to the relationship of urolithiasis to the following factors these 
observations were reported. 

National Western Section 


Commonest.... 

Age 

.. 30-50 years 

Commonest... 

Age 

... 20-50 years 

Ne-xt. 

Rare. 


.. 50-75 years 
.. Below 20 





Sex Sex 


Predominantly male. 

. 77 

Male (3-1). 

...12 

Predominantly female. 

. 6 

Male (2-1). 

... 6 

No relation. 

. 25 

Male. 

...15 

Male (2-1). 

. 30 

Even. 

... 2 

Male (4-1). 

. 5 



Diet 


Diet 


None. 

. 33 

None. 

.... 8 

Questionable. 

. 9 

Heavy eaters. 

.... 2 

Ulcer diet. 

. 4 

High calcium intake. 

.... 1 

Excess purine. 

. 4 

Excess purine. 

... 2 

Alkaline ash. 

. 4 



Acid ash. 

. 5 



Water 


Water 


Inadequate intake. 

111 

Inadequate intake. 

...14 

Associated vdth excessive perspira- 


High intake of hard water. 

.. 2 

ation. 

9 



None. 

9 



Questionable. 

5 



Excess intake of: 


Excess intake of: 



. 45 

Milk. 

.. 11 

Fruit juice. 

. 26 

Fruit juice. 

.. 2 

(a) none. 

. 36 



Excess intake of other: 


Excess intake of other: 


Rhubarb. 

.. 4 

Alkalis (Sippy diet). 

... 3 

Carbonated beverages. 

'5 



Alkalis (Sippy diet). 

.. 4 



Oxalates and calcium. 

.. 2 



Coffee, cocoa for oxalates. 

.. 2 
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Xalional 


IPcs/crn SrcRon 


liacc 


Ilacc 


Prcdonmi'infh uliitc 

GO 

Prcdominnnlh white 

21 

Rirc in Negro 

2G 

ScnndinaMan 

2 

None 

15 

Chiiic'c 

3 

Increased in Ilnlmns 

5 



Common in lews 

2 



None in Eskimos 

1 



None m Boln 11 

1 



Rare in American Intlnn 

1 



Rare in Poljncsinns 

I 



Occupation 


Occupation 


None 

G7 

None 

8 

SceJentan 

0 

Sedontarj 

1 

Those associated uitli excessive per* 


Laborer 

5 

spiration nnd lou fluid intake 

4 

Tarmer 

o 



Excc'^sivo jiorspir ition 

3 

Geographical location 


Geographical location 


None 

20 

Pcaert arc i 

3 

Honda 

1 

South Pacinc 

5 

Nen England 

2 

Southern Californi \ 

2 

Non York 

3 



Southwest 

2 



Mctalolic Dislurhatiecs 


MctahoUc Disin^hanccs 


None 

15 

None 

4 

Gout 

U 

Gout 

3 

Cj stinuna 

ii 

Cvstinurm 

o 

IIv porparathj roidism 

11 

llv pcrparalhj roidism 

2 

Clumlc 


Chmalc 


None 

27 

None 

G 

Hot drj 

33 

ITot dr\ 

S 

Humid tropical 

It 

Humid tropical 

1 

Seasonal variation 

7 

Seasonal van \tion 

2 

Temperate 

4 

Temperate 

1 

Ilypertilaminosts 


Hypci i ilamino$is 


Excess vitamin D 

5 

Excess Vitamin D 

2 

None 

44 

None 

G 

Possiblj in pregnancj 

1 



Other 


Other 


With ulcerative colitis 

4 

Pregnanej 

3 

Recumbency 

4 

Uecumbencj 

7 

Stress 

4 

Idiopathic liypercalcinuria 

1 

Pregnancy patients on large doses of 

ramilial incidence 

1 

estrogen 

1 



Nervous influences 

2 



Pamilial incidence 

2 




In summary it appears to our commentators that the commonest age gioup 
for stones is 30-50 years They occur predominantly in the male se"? and white 
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Table 2. Predisposing or associated factors in stone formation 


National 

^^estem Section 


Range % 

Average % 


Range % 

Average % 

Obstruction. 

2-100% 



1 ir\r\o/ 

Q 

Infection. 

5-100% 

47.00 


i lUU /o 

^ imo/ 

QC A 

Recumbenev. 

2-50% 

10.00 


1-50% 

9.0 

H3'perparath3Toid- 


Hj'Perparath 3 'roid- 

ism (216 replies). .. 

0.0-15.0% 

.79 

ism. 

0.0-5.0% 

.73 







of Iwperpara- 



National 


thvxoidism 






Far 33'est. 

.50% 



Cases 

Wen 

West. 

.76% 


b. Hvperpara- 



iMid-West. 

.72% 

-79% 

thvroidism. 

S6 

44 

Southwest. 

.74% 


Associated with 



Northeast . 

1.05% 


t 3 'pical blood 



East. 

.47% 


chemistr}^ 

! 


South and South- 



changes. 

62 

24 

east. 

1 1.2S% 


Normal blood 



Other metabolic 



chemistrv. 

7 

4 

factors 



Surgically proven 



Gout or h 3 'perurice- 



parathjToid 



mia. 

4% 



119 

50 

C 3 ’stinuria. 

1% 



Drug—sulfa cr 3 's- 


Western Section 


talluria. 

1% 





No ascertainable 



Gout or hj-perurice- 



known causes for 



mia ct'stinuria.. .. 

5% 


urolithiasis. 

25.95% 

50% 

Drug—sulfa crj-s- 






talluria. 

1% 





No ascertainable 






known causes for 






urolithiasis. 

14-100% 

60% 


race. Diet is considered of no questionable influence b}”- the highest percentage 
of those urologists answ'ering. An inadequate intake of water is a big factor in 
stone fonnation, as is an excess intake of milk and, to a lesser degree, fmit juices. 
Occupation and geographic location appear to have no relationsliip to stone for¬ 
mation. Metabohe disturbances such as gout, c 3 "stinuria and h 3 ^perparath 3 woidism 
are important. Stones form more common^ in a hot diy climate. A few men in 
the South and Southwest note an epidemic of ureteral stones, particularl 3 ’- in 
3 ^oung people with no previous urinar 3 ’- difficult 3 q during the hot summer months. 
This coincides with the seasonal variation in the incidence of stones seen in 
other parts of the countr 3 ’- in hot weather. H 3 q)eiwitaminosis is no more frequent 
a factor in stone foimation than recumbenc 3 ’- or stress or ulcerative colitis. One 
man commented that metabolic factors alone don't account for calculi, there 
must be a localizing factor also. 
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Concerning the percentage of stone ca^es presenting certain jjredisposing or 
associated factoi's, tlic replies are indicated in table 2. 

Thus obstruction and infection were considered as verj' significant associated 
factoi-s in urolithiasis in a great percentage of cases, up to 100 per cent by some 
men and in a very low percentage (2 per cent) by othci-s. Foci of infection 
(especially prostatitis), were considered significant by a few men. Recumbency 
was considered a factor in 10 per cent of cases. An average incidence of 0.79 per 
cent was reported for hyperparathyroidism. AVhilc only 4-1 men loidied that they 
had seen SO cases of hyperparathyroidism, a total of ] 19 ca-scs of surgical proven 
parathyroid adenoma a-ssociated with stone formation were reported as seen by 
50 men of the national group in their total experience. A total of 15 cases were 
reported seen by 13 men in the Western Section group. However, 120 urologists, 
manj- with long and extensive cxpericnee, stated that despite search they had 
never encountered a c.asc of hyperparathyroidism. Countering this obseiwation 
a few men stated that with more intensive search through the wider use of labora- 
tor}' facilities more cases of hyperparathyroidism would be rincor'ercd. 

Gout was considered a factor in about 4 i)er cent and cy.stinuria in 1 per cent 
of stone c.ases. A great percentage of the reporting urologists feel that there was 
no known cause for stone formation in from a small per cent to 05 per cent of 
their cases. The opinion wa.s exprc.«scd that there is i)rob.ably no single cause for 
stone in any case, that stone formation is the result of the operation of several 
factors combined, tlie relative importance of eacli factor being usually in doubt. 

Concerning the predominating type of stones (composition) seen in your area 
the replies were: 



Calcium 

Vhosphalc 

Calcium 

Oxalate 

Mixed 


m 

National 

Far West 

i 

30 i 

13 

3 

5 


West.. 

S 

0 

-1 

2 

0 

Southwest 

8 

9 

1 

3 

1 

Mid-West 

33 

2B 

0 

8 


East 

35 

•13 

12 



Northeast 



0 



South and Southeast j 


32 

5 



National total 

151 





IVesicrn Section 

18 

11 1 

1 

13 

5 

3 


The commonest type of stone is calcium phosphate rvith calcium o.xalate 
a close second. Several men reported that the commonest situation with regard 
to urolithiasis in their practice was that a patient presented himself with a 
small ureteral stone (often of oxalate composition) which he passed or was 
extracted and usually he never had another one. Thus at the time of exami¬ 
nation more ureteral stones were found than renal. If a stone recurred it was 
usually of phosphatio composition. 
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DISCUSSION 

The results of a sur\^ey by questionnaire of the members of the American 
Urological Association and the Western Section on the problem of urolithiasis 
is presented. This study does not lend itself to rigid conclusions although a 
fairly representative group of replies was obtained from every section of the 
countrjL 

Patients with stones form a large proportion of most urological practices. 
An average of 60 a j'ear are seen per urologist. The percentage of recurrence is 
approximately 14 per cent. While the incidence of urolithiasis appears to be 
remainmg the same, the incidence of recurrence is decreasing because of the 
institution of earlier and better drainage, the use of antibiotics, attention to 
fluid intake and diet and perhaps newer dietary regimens, etc. Stones analyses 
were considered of value largely in the metabolic group, the cystine and uric 
acid calculi. 

Forcing water daily, elimination of obstruction and infection were felt to be 
the chief measures in preventing recurrence. The acid and alkaline ash diets, 
limiting milk, phosphorus and oxalate intake and high vitamin intake were 
considered of moderate value by most obsenmrs. Earl}'' ambulation was con¬ 
sidered of value in stones of recumbency. It was general opinion that attempts 
at dissolution of calculi by irrigations were of little or no value. 

A rather large number of cases of spontaneous dissolution of calculi, 169 by 
159 men, was obseiwed. The eradication of stones by diet was reported as quite 
unsuccessful. Concerning miscellaneous factors, stones were considered to be 
predominantly more frequent in the male sex of the white race, in the age group 
30-50 and frequently associated with an inadequate intake of water. Forty-five 
men felt an excess intake of milk and 26 men felt that an excess intake of fruit 
juices were definite factors in stone formation. Thirty-six men commented 
that an excess intake of these substances was no factor in stone formation. Five 
men felt an excess intake of carbonated beverages (coca cola) was a factor in 
stone formation. 

Most observers felt that occupation and geographical location were not factors 
in the United States. Fifteen men felt that metabolic disturbances were not a 
factor while 11 men felt that gout, cj'stinuria and h}^perparathyroidism were 
significant factors. A hot, dry climate was considered predisposing to stone 
formation by many, and an epidemic of small ureteral calculi was noted in the 
summer months, particularly in the South and (Southwest. 

Of interest is that 4 men noted an association with ulcerative colitis and 4 
with stress. 

Obstruction was considered an associated factor in 41.5 per cent of cases, 
infection in 47 per cent, recumbency in 10 per cent in the national group. An 
average incidence of .79 per cent was reported for hyperparathyroidism. One 
hundred and nineteen cases of surgical proven parathyroid adenoma were seen 
by 50 men but many urologists of experience reported never seeing a case of 
hyperparathyroidism. Gout was considered a factor in 4 per cent of cases and 
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cystimnia in 1 per cent. In a very large percentage of eases, no known cause for 
stone formation was noted. Tills is a .signilieant ob.servation and indicates the 
need for more interest in the study of the etiology of stone. 

The commone.st type of stone .seen ajipears to he of calcium phosphate com¬ 
position with calcium oxalate, uric acid and stones of mixed composition 
following. 

The authors wish to thank those memhers of the American Urological A.ssoci- 
ation and Western .Section of the AUA who made this study pos.sihle hy replying 
to the fiuc.stionuairo sent to them. 

3901 Capitol Arc., Sacramento 16, Calif. 
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Fig. 1, A, radiograph of sister, non 16 years of age, showing nephrocaloinosis. B, ex¬ 
cretory urogram of 11 year old brother. C, radiograph of 40 j'ear old father D, radiograph 
of 10 j^ar old brother showing early nephrocaloinosis 


it was agreed that such a procedure might be necessary in the future in the event 
of obstructive or destructive changes. 

The patient was discharged from the hospital on a regimen of ammonium 
mandelate, vitamin tonic and a regular diet. Unfortunateb’^ we have not been 
able to follow her but presumably her medications were not continued for long. 
We understand she has been completely as 3 ’^mptomatic and apparently healthy. 
A recent plain film of the abdomen taken elsewhere shows no change in her 
renal picture. 

Our interest in this case was recentlj'^ rekindled bj^ the referral of an 11 jmar 
old boj'^ with nephrocaloinosis. He proved to be the 3 munger brother of the girl 
whose case we have been discussing. He entered the Umversit 3 '^ of California 
Hospital on Januar 3 '- 21,1954 with a diagnosis of Bright’s disease which was made 
5 3 mars prior to entr 3 L This apparently cleared after 3 months. 

Three months prior to entiy intermittent bilateral flank pain developed and 
soon theieafter the boy passed some small urinary stones. Several of these were 
recovered and reported as calcium phosphate. 

Examination showed a pale, small, but not dwarfed boy, with no remarkable 
ph 3 ’’sical findings except for residual wasting of the tibial muscles and a left foot 
drop from a previous attack of poliomyelitis. 

Urinal 3 ’’sis showed pH of 6, a specific gravit 3 ’' of 1.008 and a moderate calciuria. 
Urine cultures were negative. 

There was no x-ra 3 ’- evidence of rickets and the renal pattern of calcification 
xvas similar to that of the sister but without separate stones in the pelves or 
ureters (fig. 1, B). Electrolyte studies 3 delded normal results. The phenolsul- 
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foiiphthaloin output was ul poi (cut in 1 lioui Hero, tlien, is a case of ncpliio- 
calcinosis witliout oitliei iickcts or dwarfism and, unlike his sister, the patient 
showed absolutely no eleetioUtc imbalnntc oi uiiiinij tiact infection 
Ihe liistorj of Bright’s disease and prolonged bed icst associated with iiolio- 
mj'clitis are possibly significant etiologic factors, but again they w ould oiilj soi \ e 
to tell pait of the stoiy A logical presumption is that tins patient, too, at some 
time in the doielopmcnt of this condition might hn\c demoiistrafod h}por- 
chloremic acidosis but that that iiartiuilar phase had subseciuenflj' collected 
itself with only the unusual icnal findings to maik the pievious pathological 
process It IS also logical to assume that liis sistci also passed through the hyper¬ 
chloremic stage, the condition liaciiig spoiitaiicoush corrected itself, and that 
she would now piobablyshow a complete!} normal clectiolyte panel 
There hare been constant socio economical factois pi(chiding complete 
inrestigation of these intoicsting cliildicii llowcicr, we did manage to obtain 
abdominal plain films on the rest of the family, m/ , the mothci, father, a sister 
and a brother Of these, the father aged 40 and the hiothoi aged 10 also were 
found to ha\c nephrocalcmosis (figs 1, C and D) Init apparently hate been at 
least rolatucl} healthy and as}mptomalic to date 
Mortenson, Emmett, and Baggenstoss in .Tunc 1953 piiblislicd a rc\iow on 
lanous aspects of the 01 cases of ncphiocalcinosis reported iij) to that lime 
The} stated that iicphrocalcinosis was found in one out of o\ciy 3,000 autopsies 
and comprised appro\imntol} 0 5 per cent of nephrolithiasis They found no racial 
or familial tendency Oui discolor}’ of 4 mcmbcis of one family with \-ra} 
findings of nephrocalcmosis, one of whom also had hypeicliloreniio acidosis, 
suggests an hoieditary faotoi m the disease 


We wish to gratefully acknowledge the kindness of Ei I Park Tuttle of 
Reno, Neiada for obtaining the radiographs of the fatliei and }oungei biother 
in this report and that of Di Gilbert Goidan of the Department of Internal 
hledicine, Universit} of California Hospital foi his helpful advice in preparing 
this pi esentation 
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PERINEPHRITIS PLASTICA 

DAVID P. PAULL, JAIMES C. CAUSEY and CLARENCE V. HODGES 
From ihc Urology Service, Veterans Administration Hospital, Portland, Ore. 

Vest and Barelare^ recently reported 4 cases of an entity they labeled “peri¬ 
ureteritis plastica,” in which the ureter was encased in a thick fibrous envelope 
to such a degree that symptoms and clinical findings of ureteral obstruction re¬ 
sulted. No pathogenesis was demonstrated but it was postulated that infection 
was the most Mkel}’’ cause. In one of their cases the kidnej’’ as well as the ureter 
was encased in fibrous tissue. A review of the literature does not reveal reports 
of similar findings. Recently, we encountered a process which is reported because 
of the striking pathological changes and its resemblance in many ways to peri¬ 
ureteritis plastica. 

C.VSE REPOUT 

A 40-5mar old Negro entered the hospital on the medical service with the chief 
complaint of postprandial epigastric pain of 10 months’ duration. At first the 
pain was relieved to some extent by food and alkalies but later it became un¬ 
remitting and more severe, with radiation into the left flank. There was a weight 
loss of 15 pounds during the 6 months prior to hospital admission. Past history, 
regarded as reUable, included no episodes of severe trauma and no episodes of 
epigastric or flank pain prior to the onset of the present illness. Nocturia once 
nightly had been present for the preceding five months without any associated 
urinarj'- tract symptoms. Fifteen years previously the patient received “sulfa 
drugs” for “gonorrhea.” Five years later he received 16 “606 shots” for a lesion 
on the glans penis. For the past 12 years there had been recurrent episodes of a 
generalized dermatitis. 

The patient was well developed, lean and cachectic, with a generalized vesiculo- 
papular dermatitis. The liver edge was smooth and slightly tender, extending 
4 cm. below the right costal margin. A tender, firm mass that was palpable in the 
left upper quadrant did not move with respiration. Inguinal, right axillary and 
submental l 3 Tnph nodes were enlarged up to one centimeter in diameter, firm, 
and movable. 

Complete blood count and blood urea nitrogen values were within normal 
limits. The urine contained five to ten white blood cells and three to four tri- 
chomonads per high power field in a centrifuged specimen. 

A roentgen examination of the upper gastro-intestinal tract revealed coarse 
rugal folds in the stomach. Barium enema studies were normal. Excretory urog- 
raphj'’ showed calxeetasis and reduced renal function on the left side. The renal 
outline, particularly that of the upper pole, was indistinct. The right kidney 
appeared normal. 

At cystoscopy the right ureter was easily catheterized and the right kidney 

Read at annual meeting, Western Section of American Urological Association, Victoria, 
B. C. April 19-22, 1954. ^ __ 

1 Vest, S. A. and Barelare, B.: J. Urol., 70: 3S, 1953. 
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Fig. 1. .1, rctrognulc pyclocr.Tni made witli Bra.a^ch bulb, np-ain sbowiug calicctasis and 
absence ol renal outline, U, gross specimen. Kidney lias been split sliouing thick, fibrous 
envelope. Cut surface of spleen and portion of diapbragni lie superiorly. Ilemnining struc¬ 
tures lie behind and arc not visible. 

o.xcreted indigo carmine promptly and in good tpiantity. A urine specimen was 
not obtained from the left kidney because tlic e.xaminer was unable to pass a 
ureteral catheter more than one centimeter on that side. A retrograde tirogram 
(fig. 1, A), made with a Braasch bulb on the left side, showed normal renal 
architecture on the right and confirmed the changes .seen on the left in the intra¬ 
venous study. It failed to demonstrate obstruction. There was delayed and poor 
quantitative e.xcretion of indigo carmine from the left side. 

A culture of bladder urine yielded a light growth of Streptococcus pyogenes 
and diphtheroids. Urine fiom the right kidney was sterile. Cultures of 2-1-hour 
urine collections for Mycobacterium tuberculosi.s were sterile. 

An aortogram showed a double renal artery on the left side but no abnormal¬ 
ities in the intrarenal circulatory pattern. Again the left renal outline was in¬ 
distinct, 

A bland diet with interval feedings of milk and cieam lelieved the epigastric 
pain although the flank pain continued. Biopsy of the right axillary and sub¬ 
mental lymph nodes showed only chronic inflammation. A diagnosis of dermati¬ 
tis herpetiformis was made by the dermatologist. The patient was treated with 
sulfapyridine and remission of the skin lesions ensued. He was transferred to the 
urological sendee with a presumptive diagnosis of carcinoma of the left kidney. 

On December 22, 1953, the left kidney was approached through a thoraco- 
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abdominal incision. A hard mass was encountered which encased the kidney and 
adrenal and partiallj'’ encased the spleen. The tail of the pancreas, splenic flexure 
of the colon and a portion of the diaphragm were adherent to the peripheiy of 
this mass. Man}'- hard Ij'^mph nodes measuring one to two centimeters in diame¬ 
ter were palpable around the renal pedicle. The remainder of the abdominal 
organs including the stomach and duodenum were normal to palpation. These 
findings so strongl}’- suggested an extensive neoplasm that the entire mass was 
excised en bloc, including the kidney, adrenal, spleen, tail of pancreas, splenic 
flexure of colon, segment of diaphragm and the regional lymph nodes. The cut 
ends of the colon were united by end-to-end anastomosis. The capsule of pan¬ 
creas was loosely approximated over its cut surface. Postoperative recovery was 
entirely uneventful except for the deimlopment of a retroperitoneal abscess re¬ 
quiring surgical drainage on the eighteenth postopei ative day. Culture of the 
abscess yielded Staphylococcus aureus. The wound healed without further diffi¬ 
culty, the patient making a complete recover 3 U When last seen 13 weeks post- 
operatively, the patient was feeling well and was gaining weight. 


PATHOLOGY 


Examination of the mass removed at surger}’- showed the kidney completely 
and the spleen partially surrounded by a dense, white, fibious envelope measuring 
one to two centimeters in thickness (fig. 1, .B). This fibrous envelope had com¬ 
pletely replaced the peril enal fat and stripped from the kidney with difficulty, 
leaving a finely granular surface. A thin margin of fibrous tissue measuring one 
to two millimeters in thickness was seen to surround the renal pelvis and to 
extend upward along the infundibula to the calyces. The upper ureter included 
in the specimen appeared normal. The renal parencly^ma was pale but not other- 
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Fla. H. Showing periphery of ren.ol coriov with hynlinirod (;lomeriiIi on left, round cell 
infiltration in center. 

wise remarkable. The po.'itorior surface of the spleen wis coi-ered with this same 
fibrous envelope. The anterior .surface of the spleen wn.s normal. The tail of the 
panere.as, splenic flexure of the colon, anti a segment of (liai)hrngm were adherent 
to the fibrous envelope. Eighteen lymph nodc.s around the renal pedicle were 
firm and mea.surcd one to two ccntimetci's in diameter. M''ith the exception of 
the kidney and the l.vmph nodc.s, the removed organs showed no intrinsic ab¬ 
normalities. 

On microscopic examination the fibrous envelope .surrounding the kidney and 
the renal pelvis (fig. 2, rl) consi.stcd of adult collagenous connective ti.ssue. 
There were scattered foci of round cell infiltration in the fibrous envelope (fig. 2, 
B). Sections were stained for bacteria but no organisms were detected. Sections 
through the junction of the fibrous envelope and the renal parencln’ma showed 
infiltration with lymphocytes, a few plasma cells, and an occasional granulocyte 
(fig. 3). AA'ith van Gicson’s stain this zone showed connective tissue fibrils ex¬ 
tending into the renal cortex and many liyalinizcd glomeruli. The renal capsule 
could not be identified. AAhth the exception of this peripheral zone of round cell 
infiltration and fibrosis, the renal parenchyma was normal. The lymph nodes 
shoAved only chronic inflamraatorj' changes. The other organs were normal. 

DISCUSSION 

The most striking feature of this case rvas the complete replacement of the 
perinephric fat by a dense, fibrous envelope which completely surrounded the 
kidney and adrenal and ivas attached to neighboring stmctiires. Microscopically 
this envelope consisted of collagenous connective tissue which contained a few 
scattered foci of lymphocytes and plasma cells. At the interface between renal 
cortex and fibrous envelope, infiltration with round cells and hyalinization of 
glomeruli were prominent. The renal parenchyma deep to this zone was normal, 
suggesting that the entire process originated e.xtrarenally and involved the 
peripheiy of the renal cortex secondarily. The presence of round cell infiltration 
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and the microscopic characteristics of the lymph nodes pointed to an inflamma¬ 
tory reaction, the cause of which was not apparent. Tissue sections stained for 
bacteria failed to demonstrate organisms. Urine cultures showed onl}’^ light 
growths of Streptococcus pyogenes and diphtheroids; 24-hour urine cultures for 
Mj'-cobacterium tuberculosis were sterile. 

An exhaustive histoiy failed to reveal anything suggesting a perirenal hema¬ 
toma or a perinephric abscess. Examination of the kidney failed to show any 
intrinsic disease (such as peri-arteritis nodosa) which might produce a spon¬ 
taneous hematoma. Furthermore, blood pigments were not found in the micro¬ 
scopic sections. Barium enema and careful examination of the excised colon 
showed no abnoimalities. 

In none of Vest and Barelare’s cases was there a history of severe renal or 
perirenal disease. There was no evidence that either the ureter or kidney was the 
primary source of the disease. In their second case, they describe a fibrous peri¬ 
renal mass which seems similar to the fibrous envelope around the kidney in the 
present case. Although the ureter was free of disease in our case it is interesting 
to note that the renal pelvis and infundibula were surrounded with adult con¬ 
nective tissue. Bacteria were found in one of 2 cases studied for their presence 
by Vest and Barelare; none were noted in our case. Whereas in peri-ureteritis 
plastica the fibrous envelope stripped easib' from the ureter, in our case it stripped 
from the kidney only with difficulty. Furthermore, on microscopic examination 
the renal capsule was not demonstrable and fibrils of connective tissue could be 
seen actually extending into renal cortex. 

The present case gave no history of urinaiy tract disease except for one epi¬ 
sode of gonorrheal urethritis treated with sulfa drugs 15 years previously. Five 
years later the patient received “606 shots” for a lesion on the glans penis pre¬ 
sumed at the time of therap}'- to be luetic. Serological tests at the time of hos¬ 
pitalization were negative. On the other hand, the patients with peri-ureteritis 
plastica gave past histories of urinar}’^ tract disease. Of questionable significance 
is the fact that all of Vest and Barelare’s cases involved the right side while in 
ours the pathological process was present on the left. 

SUMMARY 

An apparently previously undescribed entity, with certain similarities to Vest 
and Barelare’s peri-ureteritis plastica, is reported. 

An extensive envelope of fibrous tissue was found around the left kidney and 
spleen with firm attachments to the diaphragm, tail of the pancreas and colon. 
The mass was of such size and density that it suggested an extensive neoplasm. 
It was removed en bloc with the regional Ijunph nodes. 

The organs enclosed by the fibrous tissue envelope were noimal. The kidney 
was normal except for chronic mflammatory changes in the more peripheral 
parts of the cortex and fibrosis around the renal pelvis and calyces. 

The fibrous tissue envelope showed chronic inflammatory changes on micro¬ 
scopic section but no bacteria. 

The pathogenesis of this process, as well as that of peri-ureteritis plastica, 
remains undeteimined. 
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PEKiM^VNEXT DIVEHSIOX OF URINARY S'1RB\M 


JOHN K Dt vun S 

In Deccmbei 1952, qiic'ilionn.iiros ueic «,etit io members of (he Ameiicari Uro- 
logiral Association, in an ofToit to obtain ii toiiscnsiis in the difln iilt and contio- 
lei-hial problem, poimaiicnt dnersioii of the urinuiv stioam It was gratifying 
to iceeno moic than tbicc hundred and fifty lepbcs, mini} with accompaii}iiig 
letters, gnnig detailed information I misIi to e\picss m\ ycr} siiucie apprecia¬ 
tion to those nho answered 

The data compiled and anal}^od show definite prcfeiciues wliidi I will lepoit 
to } on Ill detail 

Whene\ci the integiit} of both meters oi the single iiretci ofasohtiii} kidnc} 
IS tompiomised by trauma, strietuie, tumor or neurogenic lesion and lamiot or 
should not be lepaired by classical mcliiods, «lieneyei the bladder must be sic- 
rificcd and iilionoyoi otberuiso nuuiable urimiiy nil oniniente c\is(s, pciTnaneiit 
diyeibioii of the uiinary tract must be (oiisidercd Ceitaiiil} yylicneyor feasible, 
the integrity of the uriiiai} tiaet must be picsoned The piiiiciple of mtubated 
urotorostom}, asadyocated b} Day is,' and the use of ileal segments as substitute 
iirctore, as used by Rack," ma} s ue some patients from permanent diyeisioii of 
thourinar} stieam nben a long segment of iiietei is strii tuied or dcstioy ed It is 
possible that the use of ileal oi loloii giaffs to eiiliiigc continited bladders may 
sayo other patients from permanent diyersioii Iloweyer, in cases of c}stettomy 
unless or until now bladders laii be fashioned complete with n sitisfnctory 
sphintlei mechanism, uiinai} diyeision will be neccssaiy (Possibly Kinman 
et al ® and Lowslcy et al ■* hayc attained this) 

The choice of whcthei to diyert the iirinar} stieiim inteiinilly oi e\teiiially 
must then bo considered This < hone lies mainly between uictciosigmoidostomy 
on the one hand and on tjic othei hand urcteiocutancous iiretciostomy, iiretcios- 
tom} in situ, p}elostomy and nephiostomy TranspI intation of (he uietois to 
an isolated loop of intestine lies ni an mtci mediate position An} choice has 
objectionable featuies The ha/ards of ureterosigmoidostomy aie h} pcrchloiemic 
acidosis, leakage at the site of implant ition, pciitonitis, adynamic ileus, stiictuie 
and pyelonephritis Attesting to the unsatisfactoiy status of this piocediiio are 
the niimeious attempts being made to modify' it A few of the recent attempts aic 
illustratn e \csbit'' and Cordonniei" used mucosa to mucosa tcchmc|ues to insure 
an open lumen Tins discourages stricluie but my'ites ascending infection Willy 
Mathison has deyased an ingenious nipple to impioye the yah'e action Roger 

ilogiralAssoci ition. New York, N Y Juncl,195t 


, . . 1955 

" lyinrmn, J \1 Arch Surg 66 531-537 1953 
lowslcj 0 Johnson T H and Ruedn A E J Internat Col Surg , 20 -157-162,1953 
‘Neslnt R yi J Urol, 61-728 1949 
Cordonnicr J J j Urol 63 276,1050 
yiathisen, W Surg , Gj nec A Obst , 96- 255 258,1933 
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Baker et al.« have suggested cortisone to inhibit stricture formation at the anas- 
tomatic site. Others in an attempt to eliminate secondai^^ infection from bowel 
contaminants have transplanted the ureters into isolated loops of colon or ileum. 
However, even when ureterosigmoidostomj’- is apparentlj’^ successful, the patient 
may suffer from hj^perchloremic acidosis; and whether his symptoms are pro¬ 
duced solely by re-absorption, as thought by Mitchell and Valk,® or by absorption 
plus renal impainnent, as thought by Lapides,^^ his lot is not a happy one. The 
advocated treatment: low sodium diet plus forcing fluids 4-5,000 cc daily, plus 
sodium bicarbonate plus frequent bowel evacuation every one to two hours, 
might seem a higher price to paj’- than the nuisances of external drainage. 

External drainage maj' be considered as follows: 


URETEROCUTANEOUS URETEROSTOMY 

This technically easy and relatively safe procedure totally diverts the urinaiy 
stream. Large, thick-walled ureters, less likely to be satisfactorily transplanted 
into the bowel, lend themselves readily to skin trairsplantation and are in fact the 
most suitable. The operation is applicable whether the renal pelvis be intra- or 
extrarenal. If intubation in necessaiy the position of the ureterostoni}’^ is easily 
accessible and tubes can be re-inseited without difficulty. No electrotytic imbal¬ 
ance ensues. 

But cutaneous ureterostomies, particularly when small, thin-walled ureters 
are transplanted, are prone to be involved by peri-iueteritis and stricture fonna- 
tion both at the ureterostomy sites and where ureter traverses fascia. This has not 
been solved in my hands by pedicle grafts. Care is necessary to prevent angula¬ 
tion and, if intubated as is frequently necessarjq a long expanse of catheter is in 
contact with ureteral mucosa. Polyethylene and poly%’inyl tubing are less likely 
to become encmsted than mbber tubing, but their inflexibility causes discomfort 
to the wearer. Fagerstrom has suggested the importance of marking the site of 
the proposed stoma indelibly with the patient in the standing position and bring¬ 
ing the ureter out to this point at operation. 

This operation is obviously unsuitable for high ureteral obstruction. 


URETEROSTOMY IN SITU 


This procedure, according to Vose and Dixey,” has several advantages over 
nephrostomy or ureterocutaneous anastomosis such as minimal surgeiy, lack 
of renal insult, the opening may be made as high in the ureter as necessar^q tubes 
are well tolerated and easily changed and no strictures develop. 

We have used ureterostomy in situ on two occasions. In the first (K. H., No. 
43950 O.M.H.) a woman weighing 400 pounds with a calculus in the midureter 
completely blocking the left kidney, was drained by this method for 2 weeks fol¬ 
lowing stone removal. Restoration of kidney function was complete. 


s Baker, R., Govan, D., Huffer, J. and Cason, J. ■ J. Urol., 70: 58-67,1953. 
sMftebeB, A. D. and vilk, W. L.: J. UroL, 69:82-95, 1953. 

Lapides, J.: Surg., Gynec. & Obst., 93; 691,1951. 

Vose, S. Is. and Dixe 3 % Urol., 69.503-506,19o3. 
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In the‘iPfond dise, i\Iis W , No 70307 O M II , riRlit uieteiostomj msitunns 
done boc.uiso of obstuiction fiom (cnicnl <ai(inom.i 'I’ulje loplnccmetit «ns nn- 
8ii( cossfnl iind sotondnrj noplirc(tom\ was done 

I’AIIOSTOM^ Wl) M I’llIiOSlOM^ 

Picloslomr and neplirostomj dinimige nla^ «ell be drsi listed togotliei In 
common, they botli arc tapnble of (Inciting the nnn u-j stream at a high !e\el 
Pjelostomj olniates tnucrsnig the icnal tml(‘\, Init it is noccssao to mobih/c 
the kidney to adoquateh o\pose the pcl\ is If tiie peh is is mtrarenal, p\cIostomy 
IS impossible or inad\isablo The course of a pyelostomy tube is indiiect and 
dec ions 

Xephrostomj is idoallj suited to laigc lodroncphrotic kidneys m nhich the 
Cortes IS thin Ileie, without mobdiring the kidiuy, a trocar may easilj be in¬ 
serted and, through it a whistle tipped dramage tube 'lliis method is safe, quick 
and suic II carries few ifain, complnatioiis 

If the lend cortex is not thinned, it becomes lia/ardous to attempt to reach 
the pchis bhndlj In such cases it is wiser to expose the pel\is,passn Kimball'' 
hook outw.ud, piefcrablj thiough thcinfcrioi caljw, and bring the nephrostomy 
tuho fitting snuglj downward until it leaclics its iiropci [losition in the peh is If 
the lower pole of the kidney is biouglit up to the abdominal wall and siituied to 
it, the nophiostomy tube may bo fixed aiitciiorlj It is impoifant to (heck the 
position of the nephrostom}’ tube with pjclogiaphj and, when peifcct position 
has boon obtained, the distance to the skin should be acciiiatelj mcasuicd The 
tendenej is to push tubes m too far Tubes should be left m place four to six 
weeks postopciatiyely before changing, to form a good sinus tiact 

In an effoit to find out how urologists the coiintiy oxer wcie dnertmg the 
urimiy sticam the following cpiestioii was asked 

^Yhat method do you piefei in effecting peimancnt diccision of the urinaiy 
stream when indicated m such cases us the following’ 

1) Bilateial hydronephrosis and hydio-uieter m spina bifida 

2) Inopoiablo carcinoma of bladder with uietcial obstuiction 

3) Uiinary nicontinencoduc to tiibeiculous cystitis with solitary' acquired 
kidney 

4) Inoperable uieteral obstuiction in single kidney 

Methods of diveision 

Uret erosigraoidostomy 

Ui etoi ocutaiieous tiansplantation 

Ureterostomy 

Py elostomy 

Nephrostomy 

The answ ers to this question w ei e first tabulated in general to find out w hether 
external or internal forms of duersion wcie pieferied The results are as follows 

''Ivimbill, r N J Urol, 44 1,1940 
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External 

Nephrostomy. 

Ureterocutaneous. 

Ureterostomy.. 

Pyelostomy. 

Internal—Ureterosigmoidostom}' 


35 per cent 
33 per cent 
1 per cent 
1 per cent 


72 per cent 


28 per cent 


Answers were then considered in relation to the specific indications. 


DIVERSION IN BILATERAL HYDRONEPHROSIS AND HVDRO-HRETER IN SPINA BIFIDA 

The following cases may be considered as examples: 

R. M. L., No. 68985 Overlook Hospital, Summit. A T-j^ear old girl was ad¬ 
mitted April 30,1951 complaining of urinary incontinence and backache. She had 
been born with a meningocele for which she had had an operation when one month 
old. Since this time there had been difficult}’- in defecation and urinary incon¬ 
tinence. The urine was grossly infected and azotemia was present. Urea ni¬ 
trogen 83 mg. per cent. Cystograms shmved bilateral reflux with marked hydro¬ 
nephrosis and h 5 ’dro-ureter (fig. 1). Bilateral nephrostomies, May 2, 1951. 
There was immediate and maintained improvement. On May 12 the urea ni¬ 
trogen had dropped to 51 mg. per cent. Drainage is maintained with rubber 
whistle tipped catheters which are irrigated daily and changed every 2 weeks. 

Preferences for the type of drainage received from the questionnaire were as 
follows: Nephrostomy, 48 per cent; ureterosigmoidostomy, 23 per cent; uretero¬ 
cutaneous, 14 per cent; cystostomy, 10 per cent; pyelostomy, 4 per cent and 
ureterostomy, 1 per cent. 


diversion in inoperable bladder carcinoma WITH URETERAL OBSTRUCTION 

Preferences for the type of drainage received from the questionnaire were as 
follows: ureterosigmoidostom}'-, 51 per cent; ureterocutaneous, 27 per cent; 



T. 1 u L No. 68985, O. V. Spina bifida. Cystogram discloses bilateral reflux, 

bilateral hydronephrosis and hydro-ureter. 
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Tig. 2 D, N,, No. 2S2G05, 0. M. H. Inoperable carcinoma of blatbler. A, dilatation of 
lo\\cr ureter of only functioninR kidney. 71, excretory urogram followinR \>retcrofcigmoi(I- 
ostomy. 


iiephroslomy, 14 percent; nosuifioiy, 5ijerceiit; pyelostomy, 2 percent; ureteros¬ 
tomy, 1 per cent. 

In inoperable bladder carcinoma witli urctorul obstruction .) per cent advised 
no surgeiy and argue “wlij' prolong .sulTcriug needlessly?” Wliy not an immediate 
uremic death rather than a prolonged death from carcinomatosis? This argument 
merits consideration. However, when severe freiiuency and dysnria are present, 
divei-sion of the urinary stream may t)c justified by tlie relief of tliose .symptoms. 

The following case is illustrative (fig.2). D. X., Xo. 282Ufij O.M.Il., was seen in 
1939 at age of 55 when suprapubic cystotomj' and radon implantation were done 
for epidermoid carcinoma grade 2 involving the bladder neck. During the ne.vt 
10 yeais several transurethral fulgurations wore done and the uicthra required 
dilatation at icgular inten'als. Bj' 1949 the rigid kidiuy liad become functionless 
and there was marked dilatation of the lower loft ureter. Left ureterosigmoid- 
ostomy, Xesbit type, was done at this time, but in spite of an appaientlj' success¬ 
ful transplant, hyperchloremic acidosis developed. Left nephrostomy was done 
2 months later and from this time until death occurred after 2J^ years the patient 
was quite comfortable and renal function icmaincd satisfactory in spite of 
tremendous tumor growth which eventually produced intestinal obstruction. 

DIVERSION IN uhinahy incontinence due to tudeuculous cystitis WITn 
SOLITARY ACQUIItBD KIDNEY 

Heie the prefeieucc according to the questionnaire was ureterocutaneous 
transplantation, 47 per cent; nephrostomy, 2G per cent; iireterosigmoidostomy, 
20 per cent; pyelostomy, 4 per cent; ureterostomy, 3 per cent Ureters in these 
cases are usually thick-walled and lend themselves well to skin transplants. 
However, many cases have been successfully transplanted into the bowel. 
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Fig 3. L., No. 50106, 0. IM. H. Tuberculous cystitis; incontinence. A, obstruction of 
ureter in solitary kidney. B, nephrostomy. 

In the following case, nephrostomy seemed to be the answer to a particular 
problem. Mrs. M. L., aged 72, No. 50106 O.M.H., had had a right nephrectomy 
at the age of 45 for tuberculosis. At the age of 58 she suffered from complete 
urinary incontinence due to a chronically contracted bladder. Bladder calculi were 
removed at age of 62 and again at age of 64. At 68 anuria developed due to ob¬ 
struction at the ureteropelvic junction. Emergency nephrostomy proA’-ed effective 
and so relieved urinary incontinence that it has been maintained as pennanent 
drainage. See figure 3. 



Fig 4 D G No. 189620 , 0 M. H Nephrostomy for ureteral obstruction in solitary 
acquired kidney. 
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UniHSION IS INOIM Ii\HI,I URllIUVL OIlbTIiomOS IN SISOOI MDSLVb 
Tlio folloiMiig cases maj bo cited as cvimplts 

D G , 2so ]89()20 0 jM H , a m in aged 45, liad nndeMgono light iicpliicctom} 
foi liMlroiipphroMS at age of 20 Vt 28, obstiin tioii at the iiieteiopeliK juiutioii 
on the left Mas treated In nephropesyand ptelotomj '1 heuieteiopeh it junction 
Mas esamined at this time and dilated to 111'’ 'J he olistnn tion Mas unimpioied 
b\ the operation and Mitliin a foM nionlhs loft nephrostoms Mas done M this 
time the Iomoi calw Mas tiaum itircd and lecpiired siitiiie beeaiise of he motrhage 
'Jilt nephrostonn tube Mas then placed in the micldh cih\ 'J'his nephiostom3 
has been sueccssfullj maiiit lined foi ISNtiis See figiiie-1 'J'lio p itient Mants no 
further suigei-j and 1 h no no desiic to nige him olherMise 
Preferences for the tape of dunnage reeoned fiom the ciucstionnaue for this 
tjpe of ease Moie as folloMb nephi ostomy, 03 pci cent, me terotutaneoiis, 10 per 
cent, pjelostomj’, 9 per cent, iiittciostomv, 0 pci cent, uittciosigmoidostonn, 
3 per tent * 


IlIPLIIb ao QUrSTIONN \ini 

Because I h no long been inloiesltd in the subject of peimancnt ncphiostomj 
and its place as a method of dnortmg the iiiiii'ii'j sticam the folloMing ciuestion 
and ansMors are reported 

Uow mmy cases of permanent iicphtostomt/ do you haic tn your practice? 

2S per cent iiKlicntcil 0 
CO per cent iiidicntcd under 10 
C per eent indic ittd over 10 

How long liaic you been able to maintatn drainage salisfactonly? 

I ess than S icars *18 jjer i out 
5 0 i ears S2 per cent 

0\er 10 icirs 20 per eont 

What comphcaltons have occuned with nephrostomy diainage? 


Immtdiatt 


Hemorrhage 
Infection 
I OSS of kidne\ 
Death 

Other causes 


24 per cent 
50 per cent 
11 per cent 
G per cent 


Latt 

Calculus formation 
Poor drainage 
In*ibilit\ to replace tube 
Other causes 


43 per cent 
28 per cent 
28 per cent 
1 pci cent 


What type of tubing do you vsefor nephrostomy? 
dePezzei, Ming, Mhistle tip, nibbei, poljethjlene— 
* Probabl^ considered foi lower ureteral obstruction 
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The answer to this question is tabulated as follows: 



In general 

49 urologists who maintained 
satisfactory drainage for over 


10 years 

Rubber 

36 per cent 

40 per cent 

Polyethylene 

15 per cent 

10 per cent 

Whistle tip 

17 per cent 

21 per cent 

Wing tip 

17 per cent 

11 per cent 

dePezzer 

15 per cent 

18 per cent 

At what intervals do yon change nephrostomy tubes? 



In general 

49 urologists who maintained 
satisfactory drainage for over 


10 years 

Monthlj’ 

37 per cent 

47 per cent 

Longer intervals 

29 per cent 

23 per cent 

Bimonthly 

16 per cent 

12 per cent 

As needed 

12 per cent 

12 per cent 

Weeklj' 

6 per cent 

6 per cent 

At what intervals do you advise irrigation of nephrostomy? 



In general 

49 urologists who maintained 
satisfactory drainage for over 


10 years) 

Daily 

46 per cent 

68 per cent 

Twice daily 

20 per cent 

12 per cent 

Longer intervals 

20 per cent 

14 per cent 

None 

11 per cent 

6 per cent 

What contra-indication do you find to nephrostomy drainage? 

35 per cent found no contra-indication. 


Contra-indication 

as reported in the order of frequency was as follows: 


Too difficult for patient 

51 


Patients dislike 

24 


Nuisance to patient and physician 

18 


Stone formation 

17 


Small renal pelvis 

13 


Good as emergency measure 

13 


Odor 

11 


Infection 

9 


Leakage around tubes 

5 


Tuberculous kidney 

2 


CONCLUSIONS DRA-WN FROM QUESTIONNAIRE 

There is no ideal method of permanent diversion of the urinary stream. 

Weight of opinion, as evidenced by questionnaire, shows 72 per cent to 28 per 
cent in favor of external diversion; that external forms of drainage nephrostomy 
and ureterocutaneous anastomosis are equally popular; that ureterostomy and 
pyelostomy are rarely used. 

Nephrostomy was the operation of choice in bilateral hydronephrosis and 
hydro-ureter due to spina bifida and in inoperable ureteral obstruction in single 
kidneys. Ureterocutaneous transplantation was the operation of choice in urinary 
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intontiiieiiLe due to tubcmilous cjstitis with solitai'j acquired kiduej’ TJreteio- 
sigmoidostomy uas the opeiatiou of choice m inoperable bladdei caicmoma nith 
urcteial obbtiiutiou 

la cut}-eight per cent of the urologists indicated that the} had not perfoimcd 
nephrostomv, 00 pei cent had done less than 10, and 0 pci cent, moio than 10 

While It IS possible to maintain iiephiostomy diainage indefinitely, -IS pei 
cent of the inologists indicated a span of loss than ,5 }cais, 32 pel cent bctaceii 
5 and 0 } ears, 20 pei cent o\ ci 10 yeais 

The most important complications icpoited with nephiostomc diainage weic 
infection (earl}) and calculus fomiation (late) 

Nephrostomy drainage is a satisfactoiy form of diccision wheic urologist and 
patient co operate to maintain moticnions aftci-caie 

129 Summit Aie , Summit, iV. J. 
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URETERAL OBSTRUCTION IN THE AGLOMERULAR KIDNEY 

STANAVOOD S. SCHMIDT 

The studj’- of hj’^dronephrosis has been limited in the past to research on the 
glomerular kidne}^ It has been assumed that a glomerulus was essential for the 
development of Iwdronephrosis, but proof of this has been lacking. The follow- 
hig experiment shows that h 3 ’’dronephrosis does not develop in an aglomerular 
kidnej^ following ligation of the ureter. 

Hj^dronephrosis has been defined by Hinman (1934) as “the term applied to 
the renal changes of pelvic dilatation and parenchjunal atrophj’-, with urinary 
obstruction.” These changes have been studied in many animals with glomerular 
kidne 5 '^s. Thej’’ occur in apelvic kidne 3 >^s as well as in those possessing a pelvis. 
Tliis phenomenon is not limited to mammalian kidne 3 ’'s. It may occur in the 
kidne 3 's of glomerular fish. 

Hinman has further stated that a continued secretion of urine takes place in 
spite of obstruction up to the point of complete tissue destruction. He has shown 
that the degeneration is produced b 3 '- a combination of both pressure and anemia. 

In h 3 ^dronephrosis, tubular degeneration occurs as a relativel 3 ’’ earl 3 ^ process 
and the glomeruli are among the last to atroph 3 ^ It has thus been assumed that 
the glomenjlus is essential for the development of Iwdronephrosis. 

Hinman has stated that an aglomerular kidne 3 ’' would not show the changes 
characteristic of h 3 ^dronephrosis follovdng ureteral obstruction. He has assumed 
that it would develop a primar 3 ^ atroph 3 ’' and that destruction of this kidiie 3 ^ 
would occur from primary atroph 3 ^ 

Since it is impossible to eliminate the glomeruli from a kidne 3 ’’ in order to study 
the beha'\dor of the tubules alone following ureteral obstruction, the e.xistence of 
a purely tubular kidne 3 " offers an opportunity for the stud 3 ’^ of a kidne 3 ^ in which 
the glomeruh have been eliminated b 3 '^ evolution. Such a kidne 3 ’- is to be found 
in the midshipman fish, Porichth 3 's notatus. Ureteral ligation was carried out in 
this fish and the results studied. See figure 1. 

iL\TERI.\LS AND METHODS 

The most widely known group of vertebrates which possesses an aglomerular 
kidne 3 ^ consists of certain teleosts, or true fishes, of which the toadfish of the 
Atlantic Coast is the best known. The seahorse and the pipefish also belong to 
this group. 

Several yearn ago it was learned that the midshipman (Porichth 3 ^s notatus), 
a fish common on the Pacific Coast, possesses an aglomemlar kidney. This fish 
is about a foot long, was easity obtained, is veiy hard 3 '', and thus made an ideal 
experimental subject. 

At the onset of the experiment, serial sections were made of the kidneys of 

Head at annual meeting, Western Section of American Urological Association, Victoria, 

B. C. April 19-22, 1954. j j t i, at n h, b • r' 

Note by editor. Dr. Sclimidt’s paper was awarded the Joseph F. McCarthy Prize Essaj 

Competition sponsored annually by the Western Section. 
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Fig. 2 Kidneys and ureters 12 days follow ing ligation of ureter of Kidnci^ on left 


both immature (3 cm.) and adult fish. These revealed that the kidnej' was en¬ 
tirely aglomenilar in both and revealed no evidence of an arterial blood supply 
to the kidney. 

The aglomerular kidney consists of tubules, surrounded by the abundant 
lymphatic tissue ohaiactetistic of all fish kidneys. It lacks an arterial blood sup¬ 
ply and is supplied entiiely by a renal portal system. The nephron consists of a 
pioximal convoluted segment, lined by one cell type, and an initial collecting 
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Fig. 3. Retrograde pyelogram after 12 days of obstruction Tip of Kelly clamp is showi 
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Fig. 4. Photomicrographs of ureter and portal vein of normal, A, and 12 day postopera¬ 
tive, B, specimens. Vein is above. 

segment. A large collecting duct within the kidne 3 ’- becomes a distinct ureter be¬ 
tween the kidney and the bladder and is accessible surgically. The distal con¬ 
voluted tubule is regular^ absent in all marine fishes, while most fish have a 
long ribbon-like kidnej'’ without a distinct evtrarenal ureter. 

The fish were kept in large salt-water tanks. Inasmuch as the fish would not 
eat in the aquarium, it vas seldom possible to keep them alive, e\'en unoperated, 









Fig. 6. A and B, cross section after 49 days of obstruction. C and D, cross sections after 
108 days of obstruction. Dilatation of collecting ducts is seen. Secretory tubules are un¬ 
changed throughout. 
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longer tlnii foul mouths nud i( Mas consulcrcd romaiknblo if ono of tlic fish 
passed the hundredth postopci.atno daj 

The fish aieio anosthcti/ed bi placing them in sea uatoi in uhith “M S 222” 
(Sandor) had been dissohcd in a sf length of 1 ’3000 Tins dnig proaed very safe 
and alloyed the fish to rceoaci yithm a minute of icturmng them to pine sea 
watoi 

The uretci a\as uppioathod transabdommnlK It yas freed fiom its intimate 
appioaimation to the renal poit.d aem, doublj ligated yitli cotton, and diaided 
Closure yas made m laaeis with iiiteriiipled cotton sutuies The use of sterile 
tcchmciueyasimprat tital masmuehasam soil of antisepties would haae socercli 
damaged the skin 'Wound disruption, renal infection and infcetion of the ab¬ 
dominal car itv accic common and proaed a majoi complication 

onsnta’viioNS 

The icsults of these c\pciimcnts arc graphic.illa shoaan in figures 2 to G, 
yhich conclusiaclj dcmonstiate that a maiked dilatation of the meter and 
of the major (ollccting ducts within the kidnea piopei occurs and progiesscs 
The epithelium of these ducts is dumgccl aaith dilatation from a high 
columnai to a low cuboidal and finnllj to a squamous ta pc No changes can be 
noted 111 the epithelium of the sccictoij tubules at anj stage following obstrae- 
tioii, and oa en in the most ada am cd case these sccrotoo’ colls appear no diffei out 
from those in the nonohst meted kidney There is no caidence of dilatation of 
the secretory tubules thcmsolacs There is no evidence of atrophy, cither pri- 
marj or hydroncphrotic No gross evidence of compensitorj- hvpcrtrophj was 
seen 

Definite changes arc to be noted in a comparison of tioss sections of the kid¬ 
ney after different periods of obstmction These arc most marked between the 
normal and the 12-clay specimen and between the 12 daj' and the 43-daj 
specimen Little c\ idence of progression is seen betw cen the 13-dav and the 108- 
day specimen In the latter the sccietory tubules are iiomial m appeaiancc and 
the changes are confined to the ureter and collecting ducts Similai changes were 
found m all prepaiations studied Sec figuies 5 nud 6 

DISCUSSION 

All aglomemlar fish live m salt water This seems pocuhai until one considois 
sev eral additional facts The first of these is that the aglomei ular kidncj' secietes 
an extremely small amount of iiiinc Secondly, up to 90 pci cent of the water 
absoibed bj^ the gut of the marine fish may be eliminated e\tiaronall 3 ' The 
resulting small volume of mine is linked with the absence of glomenih 

Along with the extrarenal elimination of watei, theie are additional mech¬ 
anisms of excretion open to the maimc fish Sodium, potassium, cliloudo, and 
water aie excieted bj the gills, while the kidney exeietcs calcium, magnesium, 
sulfate, phosphate and nitrogen It is seen that the kidney of the maune fish 
cannot perform all of the functions of the mammalian kidney 

It IS to the advantage of anj' marine fish to be able to seciete a concentrated 
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urine of low volume. The aglomerular kidne}’- is able to secrete a more concen¬ 
trated urine than is the glomerular kidnej''. A marine fish with a glomerular 
kidney must perform a great amount of uneconomical work against the high 
osmotic force of sea water in order to obtain sufiicient fluid to carry its wastes 
away. 

Hydronephrosis has its most typical expression in the (mammalian) kidney 
which has a pelvis. It has been shown that a pehns is unnecessary for its develop¬ 
ment and that hydronephrosis occurs in the apelvic kidnej’’s of reptiles, birds and 
ampliibia and in the glomerular apelvic kidney of the fresh water catfish. 

The atroph}’- of h3^dronephrosis is a result of backpressure and of the anemia 
secondaiy to this backpressure. The excretory pressure of all glomerular kidnej^s 
is below arterial blood pressure. In spite of its venous blood supply, the secretion 
pressure of the aglomerular kidnej'’ may exceed the aortic blood pressure. In 
the mammalian salivary gland and pancreas, which have an arterial supply, the 
secretion pressure likewise maj-- exceed arterial blood pressure. 

The balance which permits the development of hydronephrotic atrophy in the 
apelvic kidney is that between excretion and tubulo-venous backflow. Hinman 
has stated that other glands fail to show this balance and so develop primarj' 
atrophj’’ upon obstruction of their ducts. 

Primary atrophj'’, in contrast to hj'dronephrotic atrophj'’, has been defined as a 
type of tubular degeneration without dilatation which follows the complete ob¬ 
struction of the excretorj' duct of glands other than the kidneJ^ MacCallum, 
in 1909, demonstrated this to occur in the pancreas following ligation of the duct 
draining a portion of the gland. Hinman has stated that primary renal atrophy 
is seen only follo'n'ing anuria. Proof of this, demonstration of the mechanism of 
the production of the predisposing anuria, and demonstration of the exact type 
of anuria, is lacking. 

The changes after obstruction of the ureter of the aglomerular kidney repre¬ 
sent neither hydronephrosis and hj'’dronephrotic atrophj'- nor primary atrophy, 
smce at no stage in the e.xperiment was atrophj' noted. Some of the features of 
hydronephrosis were present: obstruction, increased intrarenal pressure and 
dilatation of the collecting ducts and ureter. The condition of the secretory 
epithelium argues that no interference with the blood supply occurs, even though 
this supply is purely venous. It is doubtful that the low urine volume normally 
present is a significant factor, since the process of hydronephrosis develops re¬ 
gardless of urinarj’’ volume. The dilatation of the collecting ducts shows that 
secretion occurs after obstniction, j''et no dilatation of the secretory tubules oc¬ 
curs. Anj' conclusions which can be drawn on the basis of these results point to 
either a condition of balance between secretion and absorption, or to a cessation 
of secretion without atrophj'. 

This work raises serious questions regarding the validity of pre'v'ious concepts. 
Complete re-evaluation of the mechanism of primary atrophj' is in order. Most 
of the work dealing with this has been done in glands which secrete enzjmies 
which may cause autolj'sis. The considerable interstitial fibrosis seen in the ob¬ 
structed pancreas has been found to be caused by this leakage of enzjones. 
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Tho well known sebaceous eyst is an excellent example of obstiuction of a 
noncnzjTnatic gland. This occurs without atrophy and without loss of the power 
to resume secretion. I believe that the behavior of this gland is moie closely 
comparable to that of the aglomcndar kidney than is tho behavior of an en¬ 
zymatic gland. It is ijostulatod that a cessation of activity eventually oceuis in 
the aglomorular kidney. Since the secretory eells of the obstnietcd aglomcndar 
kidney are microscopically indistinguishable from the actively secreting cells in 
the control kidney, it is to be expected that this kidnoi' could lesumc its function 
upon removal of the obstnietion and would never atrophy. 


SUMMAIIY -XN'I) COX'CLU.SIOXS 

Following complete obstnietion of the ureter of the aglomciular kidney of 
the midshipman fish, pionoiinccd dilatation of the ureter and intiarenal collect¬ 
ing duets occurs, piogiessing to a point microscopically iiidistingiiishablo fiom 
that occurring in hydronephrosis 

There is no evidence of dilatation or atrophy of tho secretory tubules follow ing 
this obstruction. This lack of atiophy may bo explained by postulating that a 
cessation of function occurs and that the venous blood supply to tho kidney is 
adequate in spite of iiicicascd tubular pressure. 

The presence of glonieiuli is not essential to tho dcveloinnont of a maiked 
degree of dilatation of the uiotor and collecting duct', comparable to that .seen 
in hydronephrosis Tho lack of dilatation and atrophy of tlie secretoo' tubules 
shows that neither liydroneplirosis nor primary atropiiy occurs foiiowing oi)- 
stniction of tho aglomeuilar kidney. 

Tho piesenco of glomonili seems essential to the development of hydio- 
nephrosis. 


This expeiimont w as carried out while the author w as a member of tho Division 
of Urology of tho University of California hlcdical School. 

The encouragement given by Dr. Fiank Ilinmnn, ,Ir. is giatefiilly ncknowd- 
edged. The facilities of the Stcinhait .‘Vquarium of tho Califoinia -Vendemy of 
Sciences were graciously extended and piovcd essential to this work. Tho fish 
were secured through tho kindness of tho A. Paladini Fish Co. 

507 F St., Eureta, Calif. 
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UKETEHAL ECTOPIA AS A CAUSE OF CHRONIC INFECTION 
JAMl'S F. O’MAIAiEV anh JAMKS K. I5UMGAliXUIl 
From Vctcram Administrnlion Hospital, Kansas Cilii, Mo. 

Ureteral ectopia, wherein the ureter opens into the seminal vesicle, has been 
reported in the literature dO times. Of this number, only S have been diagnosed 
clinically, the remainder having been cited as autopsy findings. Alost of the 
cases reported showed .some congenital abnormality or absence of the kidney 
on the same side. The left side was alTcetcd more often than the right, a fact 
which has not been c.vplnincd. 

Urinary tiact infection was the irresenting complaint in all clinically diagnosed 
cases e.\cept the last three. Of the latter, Engel’s patient fimt consulted his 
physician regarding sterility; and the ureteral cctojna was considered the cau.se. 
Meisel’s patient complained of rectal di.scomfort; Hamilton, et al. reported it 
as an additional finding subsequent to trauma. 

The embryological e.vplanation has been completcl}’ reviewed by Riba et ah, 
and will be briefly presented. The c.^jdanation lies in the failure of the ureteral 
buds to shift upward to assume their normal opening in the trigone. Because of 
the close relationship of the wolflian derivatives (posterior urethra, vas deferens, 
epididymis and seminal vesicles) and the ureteral buds, an ectopic opening info 
any of these structures can occur. 

The present case is of interest not onlj' ns an addition to the literature, but 
also because of the long interval before complete urological study in the presence 
of recurrent infection was done. This congenital abnormality should bo con¬ 
sidered in the search for an obscure .source of pyuria; and the necessity for careful 
search for the cause of recurrent urinnrj' infection shoidd bo rc-emphasised. 

C.rSE IlEPOUT 

C. L. (R 138), a 27 year old white married man, entered the V. A. Hospital, 
Kansas City, Mo. October 12, 1952, complaining of terminal hematuria and 
hematospermia of 2 weeks’ duration. In 191-1, following gonorrheal urethritis, 
recurrent acute epididymitis developed and necessitated frequent treatment 
until 1940, at which time a left cpididymectomy was done. He continued to have 
intermittent backache and left testalgia. The dull ache in the testicle seemed to 
e.\tend along the inner aspect of the left thigh. About two weeks before this 
admission, he noticed mild irritative urinary symptoms and terminal hematuria 
in the form of stringy clots. Two episodes of hematospermia occurred about the 
same period. The patient had been married 4 years and had noted no abnor¬ 
mality of sexual activity. He had two children. The remainder of the past and 
family history was noncontributory. The physical examination was negative 
except for a slightly enlarged left testicle and ah indurated remnant of the upper 
pole of the left epididymis. 

publication Febru.arj^ 27, 1953. Publication delayed because of change in 
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Fig. 1. a, retrograde pyelogram demonstrating relation of ureter and left seminal vesicle 
B, normal right pyelogram and hj^poplastic left kidney. C, drainage film following retro 
grade p 5 'elogram, D, injection of scrotal vas deferens. 
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Routine o\amination of flic blood «ns iiog.ifiic The uiine showed (i to 8 
white blood tells pti high powered hold Urine tiilturc resulted ni n heivj giowth 
of hcmolj tic stajihylococi us 

At ijstoscopt, an absence of the left half of the tiigonc was noted, and the 
loft iireteial onfite was scon as a patulous hiieai opening just inside the Msicnl 
neck at 5 o’clock Rotiogiade pjelograms (hg 1, A and B) icvealcd a left hjpo- 
phstic kidnet with a normal si/ed ureter emptjmg into the left seminal tt&icle 
Thus the seminal icsnle acts as the terminal liietci E\eietoi\ pjelogr.iphy 
rciealed excellent function bilateralh, again fiiling the seminal xesiclc 

Because of the noimal fiinttion of the left kidiicx and no histon of renal in¬ 
fection, It was bchcied that the iiietci and kidnej were best left alone Ac- 
cordingb', siirgoij was confined to a left \nsttt 0 m 3 to pievent fiirthei reflux of 
iiinic to the epididj’mal rcmnaiit Injection of the xas as suggested bj Meisel 
was done at the time of xasectomj (hg 1 , TJ) to further demonstrate thcanonialj 
The patient was asxmptomatit when disihaiged from the hospital 

DISCUSSION 

The onlj sjmptoms rcsiilting fiom the anomnlj in this c.isc wcic recurrent 
cjndidjmitis and seminal xcsicuhtis Ligation of the xas has citaied the sjmp¬ 
toms within the scrotum Needless siciifice of a finutionmg kidney 01 ro-im- 
plantation of the ureter with the associated lefliiN does not seem justified at the 
present lime Appiopiiato antibiotics completely rehexed all \ isicular sjmptoms 
and the patient has eonlimied to icmain asjmptomatic foi the three months 
since discharge 

In MOW of the incieasing mimbei of cases diagnosed clmieallj', this anomaly 
IS piobablj' present more often than prexioiislj leah/cd Similni causes of in¬ 
fection will be moie leadilj- found if this is kept m mind 

It IS inteiesting that infcrtilitj' was no pioblem m this case 

SUMM XIIX 

The ninth case of an ectopic meter opening into the seminal \ esicle diagnosed 
clinicallj' and the fortieth case lopoited has been jnesentecl and shown to bo a 
cause of chrome epididymitis and seminal xcsiciilitis 

The associated lesion w as a lij’poplnst ic kidnej on the same side w ithout sj mp- 
toms 

Relief of sjunptoms xxas obtained by chcmotheiapj' and xas ligation of the 
affected side 
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DISEASES OF URETERAL STUMP 


FREDERICK A. BENNETTS, J. FREEiMAN CRANE, JAY J. CRANE, 
GLEN H. GUjNIMESS and HOYT B. MILES 


Recognition of existing disease in the ureteral stump subsequent to nephrectomy 
is not recent. However, it is felt of sufBcient clinical importance to invite the 
attention of urologists. 

The anatomical and physiologic fate of the ureter is adequately reviewed 
by Latchem’s e.xperimental work on the ureteral stump in nephrectomized dogs 
reported in 1922, with the following pertinent observations. After nephrectomy 
in the normal ureter there is noticeable atrophy of the muscular coat, but no 
attempt is made toward obliteration of the lumen b}'’ disappearance or atrophy 
of the mucous membrane. The same conclusion applies to the h 5 '-pertrophic, 
h 3 '-dro- or pjm-ureter when there is free drainage of the stump. However, in the 
obstructed ureter, the mucous membrane remains intact and the muscular 
coats remain hj’-pertrophic. This latter observation has recent^’- been amplified 
bj’- Baker and Huffer in 1953 bj’- their studies on ureteral electrom 3 ’-ograph 3 ". 
The 3 ’' recorded increased ureteral contraction in severed ureters where obstruc¬ 
tion and h 3 ’’pertroph 3 ’- were present. This study implies that h 3 ’-pertroph 3 ’' is due 
to the work of peristalsis and, therefore, the ureteral stump is subject to the 
same ph 3 "siologic activity as the intact ureter, capable of peristalsis, h 3 ’-per- 
peristalsis and ureteral colic. 

The incidence of disease in the ureteral stump is not accurately known. Fowler 
in 1910 referred to Israel’s report of 4 cases of empyema of the ureteral stump 
as a complication in a series of 900 nephrectomies. Rieser-reporting in 1950 
could find onl3’- 37 cases of P3m-ureter reported b3’’ 18 different authors in a 25- 
3 ’-ear period pilor to 1950. He added 4 cases of his own. In his series, 17 were 
due to calculi, 12 due to stricture (stenosis), 2 from anomalies and in 6 the cause 
was not stated. It ma 3 ’' be concluded from these reports that disease of the 
ureteral stump is rare. However, Senger, Bell, Warres and Tirman in 1947, 
reviewing a series of 22 nephrectomized patients undergoing routine urologic 
study, demonstrated pathological changes of the ureteral stump in 5 cases, 2 
cases with stenosis of the ureteral orifice, two with calculus and 1 with reflux. 
Pyo-ureter was present in two of these cases. The incidence of 2 cases of pyo- 
ureter in a series of 22 with 3 cases, offering the po-ssibility of subsequent disease, 
suggests the incidence ma 3 ’’ be much more common than its recognition. 

Disease of the ureteral stump may develop many years after nephrectomy. 
Davison, in 1942, reports a case of p 3 m-ureter 17 years after nephrectomy, 
secondary to a calculus. The patient had been free of symptoms and urinary 
findings during the entire period. On the other hand, Hennessey in 1938 re¬ 
ported 2 cases of P3m-ureter, 17 and 23 j^ears respectively, after nephrectomy 
and Ljunggren, in 1948, reported 1 case 18 years after nephrectomy; all three 
of these cases had suffered p 3 'uria for long periods before the cause was recognized. 

Read at annual meeting, Western Section of American Urological Association, Victoria, 
B. C. April 19-22, 19M. 
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By far the most common cause of infection in the urelcial stump is an oI)st meting 
lesion of the lower ureter; lefluv with incompetent ureterovesical valve is a less 
frequent cause. 

To pursue the problem of subsequent disease in the uicteial .stump fuithci, 
there is the pos.sibiht 3 - of serious secondaij' disease arising within the iircteial 
stump entiich' unrelated to the pioccss for which nejilirectoinj’ was done. Boef 
and Casclla leporl a case of .squamous cell carcinoma occiiiiing in the uietcial 
stump 14 j-cais after nephieetomy for h.vdronephiosis. To our knowledge this is 
the only iccorded case to date of piimarj- tumor arising in the iiioteral stump. 

Another consideiatioii is the pievcntion of diseases of the iireteial stump. 
This resolves itself piimarilj’ into a consideration of the indications for 
urcterectom.v at the time nephrectom}' is done. A most complete tieatise on 
this .subject was made b>’ Fagei-strom in 1939, in which ho outlined indications 
for primarj’ iicphro-nreteieetomj'. Those peilinent are: 1) hydio- and pyo- 
uroteioiicphrosis, paiticulail.v where strictnie or dilatation of the iireteiovcsical 
junction is present; 2) calculi in the meter wheie drainage is in doubt; 3) iciuil 
and ureteral tuberculosis w ith urcteial stricture or gaping iiietcinl oi ifice. Riescr 
recommends ncphro-urotoicctomj’ whenever draiiingi' of the ureter concerned 
is in doubt, as demonstrated bj- dela.v in diainage of ladiogiaphic media. 

The following 4 ra«cs aie ofTcred foi j'our consideiatioii: 


C.SSn UEl’OUTfe 

Case / . E. L , a o8 year old housewife, undeiwcnt left nephieetomy m March 
1938 for acute calculous pyonephrosis. The piescnce of a calculus m the left 
loner ureter was known at the time of operation but because of the patient’s 
acute infection, uretcrcctom}- was not considcicd Following nejihicctonij’, the 
patient remained clinicall.v free of symptoms and positive niinary findings for a 
period of 11 yeais, when a con.stant, dull pain developed in the left lower ab¬ 
domen associated with sj'mptoms of ejsstitis, and E. coli pj’iiiia. Exacerbations 
of the pain and bladder infection lecurrcd despite chcmothoiapj'. Complete 
urologic stud}’ revealed an obstructing calculus in the loft ureteral segment 
(fig-1). Catheterization of the uieteral segment could not be accomplished, but a 
satisfactory uretciogiam was obtained by injecting the ureteral meatus through 
a bulb cathetei. Following left uicteicctomy in .Tune 1951, tbe patient has re¬ 
mained clinically fiee of all symptoms and positive urinary findings. 

Cases. J. M , a 44 yeai old laborer, in July 1939, suffered typical left lueteial 
colic from a calculus m the lowei left uretei. Cystoscopic manipulation of 
calculus lesulted in ruptuie of the meter. Immediate uieterolithotomy with 
rainage W’as done The ensuing 2 years woie characterized by piogressix’e 
ydronephrosis and recurient acute left pyelonephritis This occurred despite 
requent uieteral dilatations to 12F. Repeated \-rays taken during this interim 
let ealed no evidence of calculus in the kidney or ureter. 

n 1941 ^ left nephieetomy was done because of uieteial stenosis and progies- 
sue lydronephrosis. The patient remained fiee of symptoms and positive uiinaiy 
" mgs foi 13 years In 1953, he suffered repeated episodes of severe colicy pain 
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Fig. 1 A, right pvelogram shoeing calculus in region of left lower uietei B, left ure¬ 
terogram showing calculus 

in the left lower abdomen with radiation to the inguinal region and genitalia. 
The patient described the pain as identical to ureteral colic suffered in 1939. 
Urologic investigation showed a calculus in tlie lower left ureter with stenosis 
and pyo-ureter (fig. 2). Left ureterectom 3 ^ and prostatectomj" were done early 
in March 1954 with complete recovery. 

Case 3. I\'L B., an unmarried, 47 jmar old office nurse, had a right nephrectomy 
in 1934 for renal tuberculosis. She was treated for tuberculous C 3 ’^stitis for 2 
3 mars following operation. No information as to associated bladder and ureteral 
disease is available. For the following 17 3 ’-ears, this patient was actively 
emplo 3 md and as 3 '^mptomatic. During October 1951 she had s 3 ’-mptoms of 
acute C 3 "stitis with p 3 airia (B. p 3 mcyaneus) and suppurative urethritis. Urologic 
stud 3 ^ revealed brawn 3 ^ induration of the urethra with purulent urethral exudate, 
chronic C 3 ’^stitis with reduced bladder capacity and a gaping ureteral orifice on 
the right side. Excretory urograms showed a normal appearing and functioning 
left kidne 3 ^ with some left ureteral dilatation and reflux of radiopaque material 
into the dilated right ureteral segment (fig. 3). Smears, cultures and guinea pig 
inoculation were all negative for M. tuberculosis. The acute infection was con¬ 
trolled with difficult 3 ’- b 3 " a variet 3 '- of antibiotics, urethral dilatations and 
urethral massage. Exacerbations of urinar 3 '- infection, however, recurred over 
the ensuing 5 months and during one exacerbation the patient suffered acute 
P 3 mlonephritis. Urologic stud 3 ’- during a remission revealed persistent infection 
b 3 '- direct smear and culture in both the urinary bladder and the right ureteral 
stump. In May 1952, right ureterectom 3 '- was done following which the patient 
made a gradual recover 3 ^ and in the past 2 3 ’-ears has suffered no acute exacerba¬ 
tions of urinaiy infections. She has been able to continue emplo 3 ment as an 
office nurse without interruption. 

Case 4- M. G., a 43 3 "ear old male electrician, suffered acute gonorrheal urethritis 
in 1923, complicated by chills and fever. Urologic investigation at Johns Hopkins 
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Fig 4 A, right ureteral stump with papillary carcinoma photomicrogiaph of neo¬ 
plasm of right ureteral stump 

Hospital revealed a large, infected hydronephrosis of the right kidney. Surgical 
exploration and drainage of the right kidney were instituted. Smears of the 
contents of the right renal pelvis revealed gonococci. Following a period of 
drainage, the wound healed slowly. One year later, in 1924, transperitoneal 
pyeloplasty was done at Johns Hopkins Hospital; this was unsuccessful and in 
November 1924 a right nephrectomy was done. Recovery was uneventful and the 
patient remained symptom-free for the ensuing 27 years. 

In 1951 he suffered repeated attacks of gross total hematuria. Repeated 
urologic examination, including cystoscopy, revealed only low-grade prostatitis, 
which was considered the cause of hematuria. Cystoscopic examination in Febru¬ 
ary 1951 confirmed the presence of low grade prostatitis but a bulging, prominent 
right ureteral orifice with a protruding papilliform mucous membrane was noted 
at this time. A biopsy was obtained from the protruding papillary membrane 
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and the ureteral orifice thoroughly ftilgiirafed. Histologic report of examination 
of the biopsy by Dr. Angus Wright follows: .. 1 hospceimen is made up of irregular, 
delicate, papillary slnicturcs covered by epithelial ecll.s of transitional ty])o. 
The epithelium show.s evidonec of moderate hyperplasia with oeea,sional ir¬ 
regular, hyperchromatic nuclei and rare mitotic figures. 1’ho epithelium is well 
demarcated from the supporting connective tissue seen in the specimen. The 
supporting connective ti.».sucs are infiltrated with a niimhor of small round cells. 
The diagnosis is papillarj’ transitional cell carcinoma, grade 1, of right ureter” 
(fig. 4). A right ureterectomy wa.s done February IS, 10.51; the patient made an 
uneventful recovery and has suffered no attacks of hematuria since. 


SUM.MAnY 

The 4 ca,scs prc.scntod are illustrative of disease occurring in the ureteral stump 
following nephrectomy. 

The first 2 cases arc c.xnmplcs of pi'o-urcter secondary to obstruction from 
calculus and stenosis in the terminal ureter. In case 2 a enletilus apparently 
formed in situ after nephrectomy. 

The third case is that of infected hj-dro-ureter with reflux in healed tuber¬ 
culosis which acted ns a vesical divcriieulum with urinary re.sidunl and chronic 
infection. 

The fourth case is that of a primarj’ transitional cell carcinoma of ureter 
occurring 27 yeai-s after nephrectomy, the second case of primarj' ureteral 
carcinoma of ureteral stump to be recorded. 

Ureterectomy in all cases produced cure. 

Wo believe the following points warrant- emphasis: 

Disea.se of the ureteral stump maj' become manifest j'cars after ncphrectomj'. 
In all four of our cases .symptoms and positive urinary findings were absent 
for 11,13, 17 and 27 j'ears after nephrectomj'. 

The ureteral stump is .subject to varied pat hological changes including primaPi’ 
neoplasm and manj' ca.scs escaiie recognition even hj' the examining urologist. 

The clinical significance of the ureteral stump ns a site of urinaiy tract disease 
should be emphasized. Urologic studj' of all nephrectomized patients should 
include investigation of the ureteral stump. AVhero catheterization of the ureteral 
segment cannot bo accomplished, satisfactoiy ureterograms can froquentlj' be 
obtained by injecting media into ureteral meatus through a bulb catheter. 
Cj'stography may also add information where radiographic demonstration 
cannot be obtained bj’ catheterization. 

The pos.sibilitj' of existent disease in a ureteral stump which has stenosed to 
a point defying demonstration bj’ catheterization and retrograde injection is to 
be considered. 

The indications for concomitant uretercctomj' should be carcfulfy evaluated 

y the surgeon in every candidate for nephrectomy. 


O'ONCnUSlONS 


Two cases of pyo-ureter seeondarj' to ureteral obstruction occurring 11 and 13 
years after nephrectomy are presented. 
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One case of pyo-ureter secondary to ureteral reflux occurring 17 years after 
nephrectomy for tuberculosis is presented. 

One case of primaiy ureteral carcinoma occurring 27 years after nephrectomy 
is presented, the second case of neoplasm in the ureteral stump to be reported 
in urologic literature. 

The ureteral stump warrants careful scrutiny in all nephrectomized patients 
undergoing urologic study. 

1801 Wilshire Blvd., Los Angeles 57, Calif. 
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PRIMARY CARCIXOiMA OF THE URETER: A PATIIOROGIC AND 
PROGNOSTIC STUDY 

GERALD F. WHITLOCK, JOHN H. MeDOXALD* and EDWARD X. COOK* 

Tins is a pathological sUidy, with special rcferoiico to prognosis, of 33 cases of 
primarj' carcinoma of the ureter from patients treated surgically at the Mayo 
Clinic up to 1945. The clinical aspects of 27 of the 33 eases have heen previously 
reported by Cook, Coun.scllor and Sccfield. It includes six previously unreporfed 
cases. It reprcsent.s a rclativcl 3 ' large .series when it is considered that, at last 
count, there have been onlj’ 312 reported eases in the lifcratuie. 

In this studj’ we wish to; 1) present a practical and much needed classification 
of ureteral carcinoma based on histopalhologie stnicture; 2) determine the 
incidence of the various t.vpes and grades of tumor; 3) attempt flic determination 
of vein and lymphatic involvement; 4) correlate the incidence of carcinoma of 
the bladder before and after operation for removal of ureteral tumors; and 5) 
correlate the postoperative fate of patients with the tj’pe of tumor present. 

PROcr.num; 

Our material consisted of the preserved gross operative specimens, available 
in 25 of the 33 cases, which usuallj’ consisted of the kidno.v, the entire ureter and 
frequently a small segment of bladder surrounding the intramural ureter. In 
the remaining 8 cases, the original microscopic sections were utilized in lieu of the 
gross specimens. 

After first determining and recording the number, size, location and gross 
appearance of each ureteral tumor, blocks of tissue were cut in such a manner that 
the sections were representative of the entire tumor and full thickness of the 
ureteral wall. This allowed us to studj' the underlj-ing and adjacent ureter for 
submucous and muscular infiltration and for involvement of the ureteral veins 
and perineural Ij'mphatics. A tj'pical “whole section” of a papillary ureteral 
tumor is illustrated in figure 1, A. 

A careful microscopic study was then made on each tumor without prior 
recourse to the clinical historj' and without prior knowledge of the fate of the 
patient. After completion of the histopathologic studj' the clinical histories wore 
reviewed for pertinent clinical data and follow-up letters were sent to all patients 
still surviving to determine their subsequent course. 

CBITDMA 

Any classification of ureteral tumors, to be accurate and complete, must in¬ 
clude the structural type (i.e., its papillary or nonpapillarj' character), the 
presence or absence of infiltration, the cell type, and the cellular grade or degree 
of anaplasia registered in the tumor cells themselves. 

Study of this group of tumors suggested the use of the workable classification 

Read at annual meeting, Western Section of American Urological Association, Victoria, 
R. C. April 19-22, 1954. 

* Section of Urology, jMayo Clinic, Rochester, Minn. 
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previously presented by McDonald and Priestley in their study of 75 cases of 
carcinoma of the renal pelvis. It is similar, but not identical, to the grouping 
adopted by the Committee for the Carcinoma Registry of the American Uro¬ 
logical Association for carcinoma of the urinary bladder. 

The classification of ureteral tumors used in this study is as follows: 

A) Papillary carcinoma, grades 1, 2, 3 

B) Papillary and infiltrating carcinoma, grades 2, 3, 4 

C) Nonpapillary infiltrating carcinoma, grades 2, 3, 4 

In addition, the cell type (transitional cell or squamous cell) is appended. 
The method of Broders was used for the estimation of the cellular grade. In actual 
usage there will be found to be no grade 1 infiltrating tumors and no grade 4 
purelj^ papillaiy tumors. It should be emphasized that the papillary or non- 
papillaiy character of a tumor is a microscopic and not a gross diagnosis. 

The importance of dividing tumors into papillaiy and nonpapillary types is 



Fig. 1. A, low magnification of “whole section” of papillary carcinoma of ureter. B, 
mrpinonn of ureter -^rade 1. C, papillary carcinoma of ureter, grade 2. D, papil- 

carcinoma of ureter, grade 3. 


papillary carcinoma of ureter, grade 1. L, papillary carcinoina 
lary carcinoma of ureter, grade 3. E, papillar 3 ’’ and infiltrating ( 
F papillary and infiltrating carcinoma of ureter, grade 4. 



it. \^' ^P'^Papillap' infiltrating squamous carcinoma of ureter, grado3. B, same tumor 
nlopmfrt’a deeper layers of ureteral wall. C, nonpapillary infiltrating, 

F nnrl p ' ^’“‘''^^sitionai carcinoma of ureter, grade4. D, tumor cell thrombus in ureteral vein. 

cells from an infiltrating carcinoma, grade 3, filling perineural lymphatic 
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Nonpapillary infiltraiing carcinoma is typically represented in figure 2, A which 
shows a squamous cell carcinoma with cornified epithelium covering highly 
malignant cells in the basal layer. Figure 2, B shows infiltration of the ureteral 
wall by this same tumor. Figure 2, C shows a flat, ulcerated, nonpapillary tumor, 
grade 4. 

In both the papillary and infiltrating and the nonpapillary infiltrating groups, 
it was frequent to see tumor cell thrombi in the ureteral veins (fig. 2, D) and 
involvement of the perineural lymphatics (fig. 2, E and F). 

ANALYSIS OP CASES 

Sex. Twenty seven of the 33 patients were male and six were female, a ratio of 
four males to one female. 

Age. The age of the patients is summarized in table 1. Twenty five of the 33 
cases were between 50 and 70 years of age. This is in agreement with previous 
tallies which show the greatest incidence of carcinoma of the ureter in the sixth 
and seventh decades of life. The youngest patient was a man of 37 years. 

Location of tumor. The site of the growth in this series is shoini in table 2. 
The left side was involved 21 times and the right side 12 times. This is not in 
keeping with previously reported series which have shown the right side to be 
more frequently involved. Nineteen, or more than one half of the tumors, in¬ 
volved the lower third of the ureter alone. Scott states that about one half of the 
cases show involvement of the lower one third of the ureter. 

It is interesting to note that in 10 cases where the tumor occupied the lower 
ureter, a portion of the tumor could be seen protruding from the ureteral meatus 
at the time of cystoscopic examination. 


Tabi.e 1. Carcinoma of ureter: Age of patients 


Age o£ Patient 

Number 

30-39 

2 

40-49 

! 3 

50-59 


60-69 

‘ 14 

70-79 

i 3 

Total 

33 


Table 2. Carcinoma of ureter: Site of growth 


1 

Portion of ureter 

. 1 

Rt. ureter 

Lt ureter 

Total 

_ ■ 1 

Upper 

3 

1 I 

2 

5 

Middle H , 

1 ' 

u 


Lower H 

5 

14 

19 

Lower and,middle 

i 

J, 


Upper and middle 3d I 

0 

u 

o 

A 

Upper and lower 3d 

1 

0 

1 

1 

Entire ureter 

___—1 

Total 

12 

21 

' 33 
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'lAIiih'i (nrcinomn of wrier Mnllipic iiroii Ihs 


Locition of tumors 

Type 

Grade 

tumor*?—^•utire uroUr 

Ml p ipill tr\ 

Allgr 1 

1 111 upper * I 

1 in lower ’jj 

Hotli p ipill ir> 

Both nr 2 

1 

1 in uppci *3 1 

1 m lower *3 

Both p ipiilar\ i 

lilllll Kl 1 

1 in upper ^ 

1 in lower 

Both p tpillurx 

Bntli 

2 m upper M 

1 III lower ’j 

Al) p ipilliir} ind inhltrntinK 

All gr 3 

1 in U P juncture 

1* ip A infill 

Grille 3 

1 in upper M 

Papilhrv 

Grndo 1 


jiliiUiple growths iMultipIo, scpat.ilo tumor Rrouths m tlip iiictei occuncd iii 
6 patients (table 3) VII si\ of the tumoi-> fotming multiple giouths ucro of a 
papillaij stiucturo, nlthoufth two of them also showed e\idonco of infiltration 
(both glade 3 tiimois) In no instamc of a flat, nonpapillaiy giowtli weic there 
multiple growths This cwdcnco icpreseiits one leasoii whj the dnisioii of 
ureteral carcinomas into papillaiy and iionpapillary forms is piactical 
Associalcrl bladder tumors Fiiithci evidence of the ficqiieiitj with which 
papillaiy tumors arc associated with multiple growtlis is seen m those cases 
exhibiting tiimois of the bladdci prioi to or after opeiatioii for the iemo\ al of a 
primaiy carcinoma of the ureter With the exception of one case, all of the 
patients in this senes undoraent a pieopciatixe exstosiopio oxamiiiation 
Postopciatue, follow up cystoscopies were carried out, one or more times, m 23 
of the 33 patients Despite the fact that “rceiirrcnto” m the gioiip of 10 cases 
not followed by cystoscopy is unknown, there still weie 14 eases in which cai- 
cinoma of the ureter was associated with one or moie carcinomas of the bladdei 
In nine of these 14 patients the ureteial neoplasm was a papillary lesion, in 
fixe It was papillaiy and infiltiatmg, and m none was theie a nonpapillary 
growth 

In one case the patient had undeigone endoscopic destruction of recuiient 
bladder tumois nine times befoie a papillary', grade 3 carcinoma of the iiietei was 
disooxered Since remoxal of the latter, he has had no further bladdei tumor 
reciiriencos on numeioiis follow up cystoscopies 

On the other hand, m anothei case, bladder tumors xxere present on txxo 
occasions piior to lemoxal of a papillary, grade 2 carcinoma of the uretoi and 
recuriences in the bladdei have been noted at six successive postoperative 
cystoscopies at thice month intervals 

In 10 instances, carcinoma of the bladder developed aftei surgical lemoval of a 
primary carcinoma of the ureter, sometimes years aftenxard 

Types and grades of tumors (See tabled ) In two of the 33 cases, the tumor xx as 
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Table 4. Carcinoma of ureter: Incidence.of types and grades 


Grade 

■ Type unclasstfiable 

Papillary 

1 

Papillary & j 
Infiltrating 1 

Infiltrating | 

Total 


No. 

% of 33 

1 1 

0 

4 ! 

0 


4 

12.1% 

2 

1 

10 

1 


13 

39.4% 

3 i 

1 

3 

5 


11 

33.3% 

4 

0 

1 0 

3 


5 

1 15.2% 

Total 

2 

17 

9 

1 5 

33 

1 100.0% 

1 

% of 31 tumors classifiable bj' 
type .j 

54.9% j 

1 1 

29% 

1 

' 16.1% 


1 

100.0% 


not classifiable as to structural type. In one instance, insufficient tissue was 
available. In the other, there was a huge inoperable mass which defied determi¬ 
nation of the original type. 

Seventeen (54.9 per cent) of 31 tumors classifiable as to type showed a purely 
papillary structure. Nine (29 per cent) were papillary and infiltrating tumors. 
Five (16.1 per cent) ivere primarily infiltrating carcinomas with no evidence of 
papillary structure. All of the latter were associated with extensive invasion and 
metastases. 

All 33 tumors admitted of grading on a histological basis. Four tumors were 
graded 1 (12.1 per cent), 13 tumors were graded 2 (39.4 per cent), 11 tumors were 
graded 3 (33.3 per cent), 5 tumors were graded 4 (15.2 per cent). Taking the 
group as a whole, about one half were of high grade malignancy (grades 3 and 4) 
and about one half were of low grade malignancy (grades 1 and 2). 

Correlation of type with grade of malignancy. Fourteen (82.3 per cent) of the 17 
papillaiy tumors were of lou^ grade (grades 1 and 2). All of the grade 1 tumors and 
all but two of the grade 2 tumors were purely papillary in character, showing no 
e\ddence of infiltration. HTth the exception of these two grade 2 tumois, all of the 
neoplasms in the two groups showing infiltration were of high cellular grade 
(grades 3 and 4). It is interesting to note that three of the papillary tumors were 
sufficiently undifferentiated as to be classified as grade 3 malignancies on a 
cellular basis and yet had shown no infiltration at the time of their surgical 

removal. . i • xi. 

Vein and lymphatic involvements Involvement of the pen-ureterai veins, the 

perineural lymphatics, or both Avas found in only 5 instances by the method used 
in this study Yet, in 3 cases in which the patient died a few months later vuth 
known metastases no evidence of involvement of the veins or lymphatics was 

found in the microseetions, as prepared. . . , 11 

Another case in which no objective eAudence of lymphatic mvolA'cment could 
be found in the microsections was seen to haAm tymph nodes filled Avith cancer a 

nrrlwSlSrShat 

does not offer an accurate index of the actual incidence of vein and lymphatic 
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involvemont. It is possible timt if the entire ureter wore to be cut into serial 
sections, tImt, somewhere along tlic line, lymphatic or venous involvement would 
bo found in mnnj' eases in which such involvement is not evident in one section. 
Obviously, however, such a procedure is not practical day by day in the surgical 
pathological laboratory. 

JIeverthelc.ss, it is apparent that where .such involvement is demonstrable, the 
prognosis is grave. The length of survival following operation in the 5 eases 
was, respectively, 7 months, 8 months, 3 months, 7 month.s and 13 months. 

Such involvement was found in none of the papillaiy tumors, only in the in¬ 
filtrating varieties and only with grade 3 or 4 cancers. McDonald and Priestley, 
likewise, found no venous or lymphatic involvement in the papillary group of 
their series of renal pelvis tumors. 

PnOGN'OSIS 

One patient represented a postoperative death for a hospital mortality rate of 
3 per cent. Tables .5 and G .sboi>- tJje 3 and 5 year siin-iva) rates, respectively, of 
patients with carcinoma of the ureter according to the histologic typo of car¬ 
cinoma. It is obvious that the three histologic typos arc attended by marked dif¬ 
ferences in life e.\'pectancy. 

Papillary. Of the 17 patients with purely papillary carcinoma, twelve had been 
operated upon at least 3 years before the date of inquiry. Of these, nine (81.5 
per cent) wore living three or more years after operation. Ten of the seventeen 
had been operated upon five or more years at the date of inquiry; seven (06.7 
per cent) survived five or more years after operation. 


Tabi.e 5. Carcinoma of ureter: Three year survival rates awarding to type of earcinonm 


T>pc oi Tumor 

j 

No. of pts 
upon 

I’alicnts 'who sur- 
Mved operation ^ 

Lued 3 or more years 
after operation 

3 or more yrs , 
fceforc inquiry | 

Total 1 

! i 

Traced 

1 

No 1 
1- 

1 q.of 

traced 

patients 

Papillary 

12 

n 

11 

u 

81 5% 

Papillary and infiltrating 

7 

7 i 

7 

1 

H 3% 

Infiltrating, nonpapillary 

3 

1 

3 

1 

0 

Total 

1 

22 

21 

1 

21 

1 

10 

1 

47.0% 


Table 6. Carcinoma of ureter: Five year survival rates according to type of carcinoma 


Type of Tumor 

No of pis 
operated upon ' 
5 or more yrs 
before inquiry j 

Patients who sur* ] 
vwed operation 

Lived 5 or more years 
after operaton 

Total 

j Traced 

No. 

% of 
traced 
patients 

l^apiU&Ty 

Papillary and infiltrating 

Nonpapillary infiltrating 

10 1 
7 1 

2 ; 

0 1 

1 ^ 1 

2 j 

9 

7 

2 

6 

1 

1 0 

' 66.7% 
14 3% 

Total ^ 1 

19 

18 

IS 

7 

1 

38 8% 
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Table 7. Carcinvma of ureter: Three year survival rates according to grade of malignancy 



Table S. Carcinoma of ureter: Five year survival rates according to grade of malignancy 


Grade of Tumor 

1 

Xo. of pts. 
operated upon 

Patients who sur- i 
vived operation 

Lived five or more 
years after operation 

5 or more >*rs. 
before inquiry 

Total 

Traced 

No. 

%0f 

traced 

patients 


1 and 2 

9 1 

9 

9 

7 

77.8% 


3 and 4 

10 

9 

9 ,, 

0 

i 

Tritnl . 

! 

! 

18 

7 

32.8% 



Five of the 17 patients did not lend themselves to statistical evaluation because 
their operation had been less than 3 3 ’^ears at the date of inquiry. All were living 
and well from IK 2 5 ^ears following surgeiy. 

Papillary and infdlrating. Of the 9 patients with papillary and infiltrating 
carcinoma, all were dead in less than 3 j’-ears after operation except one. In¬ 
terestingly, his was the only low grade neoplasm in the entire group of papillary, 
infiltrating carcinomas. He had survived 10 j>-ears at the time of last inquiry, but 
showed evidence of extensiA^e tumor recurrence in the pelvis and abdomen at that 
time. The average length of sur\dval of those who died was 13 months. 

Nonpapillary, infiltrating. None of the 5 patients with nonpapillaiy, infiltrating 
carcinomas lived as long as 2 j^ears, including those operated upon so recently 
as to be not included in tables 5 and 6. The average length of survival was 10 
months. 

Prognosis by grade. It is also apparent that marked differences in life expec¬ 
tancy occur with the grade of the malignancy (tables 7 and 8). Of the patients 
with a grade 1 or a grade 2 neoplasm, 90.9 per cent lived three or more years and 
77.7 per cent lived five or more years after surgical removal of their ureteral 
tumor. On the other hand, no patient Avith a grade 3 or grade 4 malignancy lived 
as long as 3 years. Noteworthy is the fact that the only low grade cancer (grade 
2) of a nonpapillaiy infiltratNe type killed its host in 9 months after operation. 

CONCLUSIOXS 

4 workable classification of carcinoma of the ureter is presented which has 
practical prognostic significance. It is based on the pathological study of 33 
cases and is similar to classifications already proven useful m carcinoma of the 
renal pehds and urinary bladder. 
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In this series, 55 per cent of tlie tumors wore puroiy papiiinry in structure, 
20 per cent were pnpillnry and infiitrating, and 10 per cent were nonpnpiiiai-}-, 
infiitratinp. 

About ono-haif (51.5 per cent) of the ureteral carcinomas were of iow iiistoiogic 
grade (grades 1 and 2) and about oiie-lialf (-18.5 per cent) were of higli grade 
malignancy (grades 3 and 4). 

Tile majority (83.2 per cent) of pure papillary carcinomas were of a low degree 
of malignancy and the majority of papillarj' and infiltrating and pure infiltrating 
carcinomas were of a high degree of malignancy (85 i)er cent grades 3 and 4). 

Vein and lymphatic involvement occurred in this series only with carcinomas 
showing infdtration. The frequenej- with which .such involvement was found in 
this study is undoubtedly lower than the actual incidence. 

At least one-half of the papillary carcinomas of the ureter were associated 
with, or followed by, similar carcinomas in the bladder. The nonpapillari’ tumors 
did not exhibit this tendencj’. Of the 33 cases, there were 10 instances in which 
bladder tumors developed after removal of the primary carcinoma of the ureter. 
This fact makes it advisable for us to carry out regular, routine postoperative 
cystoscopic checkups to the same degree that w(“ are now following up cases of 
carcinoma primarily in the bladder. 

The prognosis of low grade papillary tumors of the ureter is good. The prognosis 
of high grade tumoi-s showing cx'idencc of infiltration is extremely poor. Of the 
patients with a papillaiy carcinoma, 0G.7 per cent lived 5 or more years. Only one 
patient with an infdtrating carcinoma lived as long as 3 years and he was not 
cured. Of the patients with a grade 1 or 2 carcinoma, 77.7 per cent lived 5 or 
more years. No patient with a grade 3 or 4 cancer lived as long as 3 years. The 
average length of life of patients who died after operation in the two groups of 
carcinomas showing infiltration was about 11 months. 

It is apparent from the foregoing evidence that the standard operation of 
complete nephro-ureterectomy, as practiced today, is adequate and satisfactory 
for the treatment of the papillary types of carcinoma of the ureter. 

It is apparent, on the other hand, that wo arc not curing patients with in¬ 
filtrating carcinoma of the ureter by present day methods of surgery. Whether 
more complete dissection of the regional lymphatics would offer a higher rate 
of cure remains to be seen. 

919 S. ir. Taylor St., Portland, Ore. (G.F.W.) 
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SPECIAL PROBLEMS OF URINARY CONTROL IN PATIENTS 
WITH IMULTIPLE SCLEROSIS 

S. RICHARD AIUELLNER 

From the Department of Surgerij (Urology), Beth Israel Hospital, Boston, Mass. 

Urinaiy incontinence is a severe handicap to the patient Avith multiple sclerosis. 
EA^en the patient AA'ith fairly adA'^anced disease can adjust himself to many of his 
other difficulties. He can get b}’’ AA'ith his halting gait or scanning speech and 
remain active in his familj" circle. Urinar3’^ incontinence, hoAvever, causes him to 
AA'ithdraAA’ to the loneliness of his room or AA'heelchair. 

In a preA'ious communication (J.A.M.A., 1954) based on an experience AAith 
85 patients AA'ith multiple sclerosis AA'ho in addition had urinarA'^ sjTnptoms, I AA’as 
able to shoAA' that it AA'as possible, in most instances, to control the disquieting 
urinal'}' frequencAq the urgenc^q and the incontinence by simple means Avithout 
resorting to indAA'elling catheters, penis clamps, or incontinence bags. 

In this group, hoAA'OA'er, there AA'as a small number of patients in AA'hom conser- 
A'atiAm methods failed to control the sjnnptoms. Additional disease factors affect¬ 
ing the loAA'er urinaiy tract rendered ineffective the measures that Avere helpful 
in the uncomplicated case of multiple sclerosis. 

Before discussing these special problems and hoAv to deal AA'ith them, it may be 
AA'ise to reAucAA' here brieflA' the character of the bladder lesion in multiple sclerosis 
and the principles on AA'hich the successful management of the ordinarj^ case rests. 

The detrusor in multiple sclerosis is markedlj’ hj’-perirritable and un-coordi- 
nated (fig. 1). IMinor stimuli that Avould pass unnoticed b}" the normal bladder 
are sufficient to cause sharp contractions of portions or of the entire organ (fig. 2). 
The commonest stimulus to induce an unAvanted detrusor contraction is a sudden 
increase in intra-abdominal pressure that results from efforts such as rising from 
the recumbent or sitting position, lifting Aveights. climbing stairs, or stepping 
onto or off curbs. The sudden detrusor contractions are responsible for the pre¬ 
cipitous urgenc}'- and the involuntar}' micturition in multiple sclerosis. To inhibit 
the detrusor contractions the leA^ator ani including the pubococc3'geus must be 
quickly contracted. The patient Avith multiple sclero.sis, hoAvever, cannot readily 
do this. He is just as aAA'kAA'ard in the control of his levator ani as he is in the 
control of his leg muscles, an aAvkAA'ardness that leads to his peculiar gait. 

The neurogenic bladder of multiple sclerosis moreoA'er is subject to spontaneous 
and recurrent infections. Acute or chronic C3^stitis is an added poAverful stimulus 
to the detrusor. Elimination of the infection is, therefore, an important part of 
the management of the bladder in multiple sclerosis. 

The function of the neurogenic bladder of multiple sclerosis can be improA^ed 
1) if the bladder is shielded against unnecessar}' stimuli to reduce urgency, 2) if 
the detrusor h 3 q 3 erirritabilit 3 '’ is reduced to eluninate incontinence, and 3) if the 
bladder capacit}’’ is increased to lessen frequenc}’" and nocturia. Clinical^, this is 

Read at annual meeting, American Urological Association, Xew York, X. Y. -May 31, 
1954. 
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Flo. 1. A, note liypcrirritiit)ilitv of detrusor. Bladder could not be filled beyond amall 
capacity. II, cyetoRram obtained dtiriuK everetor.v uroRrapliy. .Vrrows point to segmental 
contractions of detrusor 


accomplished by rcgtilatiiig the patient’s activity so ns to obviate needless efforts 
(“effort incontinence” is typical of multiple sclerosis) ■which tend to increase 
intra-abdominal pressure suddenly. The fluid intake must be limited to physio¬ 
logic needs. Forcing of fluids catises unnecessary tii inary frccpieticy. The liyperir- 
ritability of the detrusor can be dccicascd and the bladder capacity can bo 
increased for hours at a time by the judicious tise of anticholinergic drugs (fig. 3). 
Of these atropine sulfate, gr. l/loO (O.-l mg.), is the cheapest and often the best. 
The patient is taught to note the length of time it takes for the di ug to take effect 
and the duuitiou of the effect. Tlie drug is then administered in a way to secure 
detrusor relavation for the dcsiied period of lime during the day and it can bo 
used at night to eliminate nocturia and enuresis. If atropine is not toleiatcd 
another of the many available anticholinergic drugs must bo tried.* 

The foregoing measures will satisfactorily control the uiinary frequency, the 
uigoncy, and the incontinence in the uncomplicated case of multiple sclerosis 
affecting the bladder. 

In the 8 cases that form the basis of this report, this regimen was unsuccessful. 
In each, complicating factors affecting the lower uiinaiy tiact created a .special 
problem and had to bo dealt with first before the urinaiy symptoms could be 
brought under control. A brief desciiption of tlicso 8 cases including their man¬ 
agement will illustrate this point 


CASE REPORTS 


Case 1. M. a man aged G9, Bill rocoid No. M22799, bad multiple scleiosis 
for 5 yeais and marked uiinary fiecjucncy, urgency, and incontinence He had 
to use a penis clamp foi the contiol of incontinence. A laige bladder stone and 
enign piostatic hypertrophy were found on examination in addition to his 
multiple sclerosis. The stone and the enlaigcd gland were removed supiapubi- 


ttif. P®b.afolinp or octm c.an be used as a substitute for the atropine Banthine too can relax 
ri.l.,vo,wv*°'i > J1" ’’“SOS ue found it difficult to obtain constant results Mitli it It either 
relaxed the bladder too much or not enough 
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cally. After the postoperatii^e cystitis had cleared, excellent control was obtained 
with atropine, regulation of fluid intake, and adjustment of his mode of living. 
He has not needed the penis clamp since (fig. 4). a 

Case 2. R. A. B., a man aged 59, BIH record No. 96108, had multiple sclerosis 
for 8 years and urgency, frequency, and incontinence for past 6 months. His anal 
sphincter was found to be somewhat relaxed and the prostate was enlarged to 2 
plus, t 3 '’pical of benign prostatic hypertrophy’'. The cystogram showed elevation 
of the bladder base by the enlarged gland. In September 1953, he had sudden 
urinary retention which recurred after catheterization. He was taken to another 
hospital where transurethral resection of the prostate ivas done. A short time 



Fig. 2. A, bladder during repose. B, bladder during micturition. Note pseudodiverticula 
(arrows) which formed as bladder contracted. 

later he returned to the hospital because the operation failed to control his 
symptoms which now seemed to him to be even worse. It was only necessaiy to 
clear the urine, to limit his fluid intake, and to teach him to use atropine to suit 
his needs for symptoms to be relieved. 

Case 3. L. G., a man aged 56, BIH record No. A4770, complained of urinary 
frequency and nocturia which became worse during past 6 months. Multiple 
sclerosis had been recognized 3 years before admission. On examination benign 
prostatic hypertrophy was found in addition to multiple sclerosis. In January 
1947, the enlarged gland was removed suprapubically. He made a good post¬ 
operative recovery, but despite this, the urgency, frequency, and incontinence 
persisted. The patient was operated on at a time when the specific measures to 
control the bladder symptoms in multiple sclerosis were as yet not in use at the 
hospital. His postoperative course points up the fact that mere removal of an 
obstructing prostate in a patient whose bladder is affected by multiple sclerosis 

is not sufficient to relieve him of his symptoms. 

Case 4. R. G., a man aged 35, BIH record No. M10228, had multiple sclerosis 
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Tig. 3. KITcct of .itropinc sulfjilo on bltuldcr of miillioln scloroMS. A, nott* irrilablc blnA- 
der. Opiniuc medium iii'^tilled under very low pressure olieits detrusor eontrnction nnd fluid 
is voiderl around cntlietcr. , Rnmc Ijlndder 20 minutes iiffor ndtninistration of atropine sul¬ 
fate, gr. t fso EC. Note increased capacity and less of spastieitj'. iiladdcrciin non'l>e filled in 
normal fashion. 

for G years and itrinaiy iiieontincncc, urgency, and frctitiency for flic past 2 years. 
On examination the bladder was found to extend to tlie umbilicus and contained 
1800 cc urine. Adequate micturition could not be established by conservative 
measures. Transurethral resection of the vesical neck wa.s then done. At the time 
of his discharge from the hospital the patient voided in (pmntitics of 150 cc. The 
bladder residual was reduced to 30 cc. This patient has been lost to follow-up after 
he left the hospital. 



11 sT ^ctient nitli multiple sclerosis with benign prostntic hypertrophy and large 
uiariucr stone. (X-ray of kidneys, ureters and bladder showing bladder stone.) 

Case 5. M. S., a man aged 52, BIH record No. 11147042, had advanced multiple 
sclerosis which was first detected in 1943. For the past few years he had attacks of 
urinary retention, frequency, urgency, and incontinence. On examination his 
lectal .sphincter was found to be relaxed and the prostate was of normal size. 
While in the hospital he had urinary letention which was irreversible. In De¬ 
cember 1953, his vesical neck was resected transurethrally. At the time of his 
discharge in .Tanuary 1954, he did not need the catheter and voided fairly well. 

Case 6. R. W., a woman aged 53, BIH record No. M39078, had multiple 
sclerosis for 7 yeais and urinary incontinence, urgency, frequency, and nocturia 
or the past 3 years. She often lost urine imperceptibly while walking. Bladder 
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Fig. 5. A, arrow points to funnelled vesical neck. Uncontrollable incontinence. B, vesical 
neck after operation. Incontinence now could be controlled. 

fluoroscopy showed extra wide funneling of the vesical neck (fig. 5). Her inconti¬ 
nence could not be controlled by conservative measures. On March 17,1953, the 
vesical neck was exposed through an incision in the anterior vaginal wall and 
reefed by means of interrupted mattress sutures. After the catheter was removed 
postoperatively the patient could not void well, and an indwelling catheter was 
replaced at intervals for a few months. Thereafter it could be removed perma¬ 
nently and the urine was cleared with appropriate antibiotics. Urinary inconti¬ 
nence, frequency, urgency, and nocturia were remarkably controlled by the use 
of atropine, regulation of fluid intake, and so forth. 

Case 7. P. A., a woman aged 36, BIH record hfo. 103749, had multiple sclerosis 
for 10 years and for 3 or 4 years frequency, urgency, and incontinence. During 
the past few years she had repeated attacks of urinary retention occurring un- 
predictably during the daj'’ or night. Her bladder capacity was larger than normal. 
Satisfactory micturition could not be achieved b}^ conservative means. In Decem¬ 
ber 1953, the vesical neck was resected transurethrally. After the catheter was 
removed and the postoperati\'e cystitis cleared, the patient was able to void well, 
and when last seen on April 8, 1953, she had not needed further catheterizations. 
Her frequency, urgencj^ and nocturia were nicely controlled with atropine. 

Case 8. H. J., a woman aged 51, BIH record No. M6301, had multiple sclerosis, 
frequency, urgency, and incontinence for manj>- j^ears and for the past 20 years 
she had lost large amounts of urine on coughing and walking. The tonus of her 
rectal sphincter was poor. Her urinary symptoms could not be controlled b}’- con¬ 
servative means. Bladder fluoroscopy showed the vesical neck to be poorly sup¬ 
ported. It could be seen to descend sharply during a cough. In August 1953, the 
vesical neck was exposed through an incision in the anterior vaginal wall and 
supported by means of interrupted tantalum mattress sutures. After removal of 
the catheter and the elimination of the postoperative cystitis, the patient for the 
first time in many years could control the urine. Urgency, frequency, and noctu¬ 
ria could now be satisfactorily reduced with atropine. 

DISCUSSION 

Two specific difficulties are encountered clinically in patients who have lower 
urinary tract disease to complicate the neurogenic bladder of multiple sclerosis. 
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First, the correct diagnosis may not suggest itself because the urinnrj symptoms 
of multiple scleiosis can compictolj’ mask, the additional disease process Thus a 
man in whom benign prostatic hypcrtiopliy has de\ eloped m the coui’so of his 
nenechseasemay haie none of thesjmptoms oharacteristit of piostatism and his 
complaints of frequency, urgcno 3 ’, and incontinence quite naturallv could bo 
ascribed to multiple sclerosis This would also be true of the woman who had 
acquired iirinarj stress incontinence following childbirth either befoio or during 
the course of her multiple sclerosis Second, the mere remoi al of the obstiuetmg 
prostate or the correction of the urinarj stress ineontinenc e w ill per sc not rehei c 
the patient of the urniarj’ sjmptoms, for there will still bo left the ofTcot of the 
sclerotic none lesion on the bladder It is at this point that the principles of 
management w Inch are useful in the imcompheated case of multiple sclerosis must 
be applied for a successful clinical result 
Transurethial resection of the \esical neck that was performed in 3 patients 
merits a w ord of comment Sudden urniarj retention is not uncommon in multiple 
sclerosis Usuallv a single cathcteriration to emptj' the bladder will enable the 
patient to loid as before Some patients, how oxer, aie subject to xerj’ fiequcnt 
and prolonged periods of urnian retention and their bladder becomes distended 
to hold a liter or more of urine Intcmiittcnt cathcterirations for patients w ho are 
prone to such retention obiiouslj’ become impractical and of nocessitj’ the 
bladder then has to be diainod bj an indwelling catheter In this group of patients 
transurethral resection of the x osteal neck, as ndx ocated b> Emmett, can i estorc 
satisfactorj micturition 


SUMM \n\ 

The urinary symptoms of multqilc sclerosis consisting of frequencj', urgoncj’, 
and incontinence can usuallj bo controlled bj conservatix c measures consisting 
of the limitation of fluid intake to physiologic needs, the elimination of urmarj' 
tract infection, and the use of antichohncigic drugs In patients whose multiple 
sclerosis is complicated bj' additional disease affecting the lower urinary tiact, 
this regimen will fail In such cases the presence of the additional disease factoi-s 
maybe difficult to detect because the chaiacteristio symptoms maj'be masked by 
those of multiple sclerosis To control the urinary symptoms in these cases a pre¬ 
cise appraisal of the status of the bladder and the urethia is neoessarj If addi¬ 
tional disease factors are found they must first be remox ed and the postoperatix e 
cystitis cleared After full recoveij fiom the opeiatixe piocedure the patient 
should then be treated bj' means of anticholinergic drugs and othei measui es out 
lined above that are found to be helpful m the uncomplicated case of multiple 
sclerosis 


BSO Beacon St , Boston, Mass 
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THE INTUSSUSCEPTED ILEAL CYSTOSTOiMY 


GILBERT I. SMITH axu KUANK III.VMAX, Jit. 

From the Sub-itcpnrtmcnl oj Vrologii, Univcrsilv of California School of Medicine, 
Sou Francisco, Calif, 


If a continent nl)(Iominnl cyst ostomy wore made which could be intermittently 
entheterized, it would be of real use in the treatment of patients with total incon¬ 
tinence. The child with urinary leakage from spina bifida especially needs such 
an arrangement, since diversion bj* uretero-intestinal tran.splautation requires 
rectal continence as well. 

Alcthods for handling total incontinence have not been very s.itisfactory. 1) 
The urine has been collected in rubber applinnce.s but this usually results in 
severe genital irritation. 2) A permanent urclliral eatheter is poorly tolerated and 
introduces infection. 3) The sphincteric action at the vesical neck has been im¬ 
proved in a few eases by plication of the sphinetcr' or by use of a sling of rectus 
muscle to elevate the bladder neck.- 4) The ureters have been transplanted to 
isolated ileocecal segment,’ sigmoid,' and ileum' with varying degrees of conti¬ 
nence and functional ability. 5) A permanent suprapubic cystostomy 
at the proximal urethra has been tried bj- u.s, but infection with gradual upper 
tract damage follows.' G) The suprapidiic insertion of a plastic valve’ has been 
unsatisfactory for technical reasons. 

An alternative solution to this jiroblem occurred to us. We could close the 
bladder neck and use the bladder itself with its intact ureterovesical valves ns the 
urinary reservoir, A channel then could be constructed to a convenient site on the 
anterior abdominal wall which would lie continent yet allow insertion of a catheter 
periodically to empty the bladder. 

Whether or not a cystostomy would bo continent would be based theoretically 
upon several factors responsible for resistance to urinnrj’ outflow: 1) length of 
the conducting tube, 2) diameter of the tube, 3) tonic contraction of the muscles 
of the abdominal wall about the cystostomy opening, 4) antiperistalsis if bowel 
is used, 5) valve formation, G) angulation, and 7) “sphincter action” by the de¬ 
trusor at the vesical junction. Using the presence or absence of these factors as 
criteria, we will describe and evaluate our animal experiments for the foi-mation 
of a simple continent cystostomy. 


at annual meeting, .American Urological Association, New York, N. Y. June 3, 
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Fig. 1 . Schematic outline of split-thickness skin graft cystostomy 
BXPBRiaiBNTAL METHODS AiVD RESULTS 

A. Skin graft cystostomy. Split thickness skin grafts have been used in replacing 
sections of the urethra^ and recently, esophagus.'^ Continence might be obtained 
by bringing a skin tube obliquely through the abdominal wall musculature, 
utilizing tube length and diameter, and muscle tone to retain the urine. 

Split thickness dermatome grafts were taken from the dog's chest and sutured 
about a 241’ polyethylene Malecot catheter with the epithelial surface on the in¬ 
side. These grafts were approximately 8 cm. in length. After exposure through a 
muscle-splitting right rectus incision, the bladder was opened by a stab wound 
through which the end of the Malecot catheter was introduced. The graft was 
then carefully anastomosed to the mucosa, brought out obliquely through the 
rectus muscle, and approximated to the skin margins (fig. 1). The splinting 
catheter was then left in place for 6 weeks. 

All 3 dogs were completely incontinent after this procedure (table 1) until a 
stricture had formed sufficient to occlude the lumen. Infection occurred about 
the splinting catheters, and probably hastened fibrosis and decreased the viabil¬ 
ity of the grafts. Even if these drawbacks could be overcome, it appears that the 
tube still would not retain urine. We felt therefore that the factors of tube length 
and diameter and action of the abdominal muscles were inadequate to insure 
continence. 

B. Janeway-iype cystostomy. Since free skin grafts gave poor results, experi¬ 
ments were made to form a tube from a strip of bladder wall, similar to Janeway’s 
gastrostomy. It was hoped that continence might be obtained by placing a tube 
formed from the full thickness of the bladder wall obliquely through the abdomi¬ 
nal musculature, to use detrusor and abdominal muscle tone. Barnes and co- 
workers® have used similar tubes experimentally, in an attempt to produce a 
spigot which could be clamped for continence. 

® Havens, F. Z. and Black, A. S.: The treatir j r ^ 0 j. io53,1949. 

7 ’ - r> TT -Wished data from the tal Surgery, Uni- 

vertii ■ ■ ' 'I of Medicine. 

8 ■' W.M., Bergman, R. T., Farley, S.E. andHadley, H. L.-Plastic 

surgerj' on the urinarj*^ bladder. J. Urol., 69: 641,1953. 
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Tmilk 1. Conlititnce Jollowing rnrinjis ttibr cgstostomie^ 


Type of Cystostomy 

1 

Inconcinent 

Doss 

Continent 

Dogs 

1 

Split thickness 

3 

0 

Janeway 

3 

0 

Ileocecal 

0 

2 (l3oth voided -per urc- 

thrnni) ' 

Ileocecal; urethra liRatod 

0 

1 (Overflowed at 300 cc 

capacUy) 

Straight ileal cystostomy 

0 

2 fN’’oidcd per uretliram) 

Straight ileal cystostomy; urethra ligated 

2 

2 (Continent dogs voided at 

intervals throtigli cys¬ 
tostomy) 

intussuscepted ileal cystostomy 

0 

! 9 (All voided per urethram) 

intussuscepted ileal cystostomy; urethra 

0 

3 (One dog unable to empty 

ligated 

i 

i 

1 

. bladder unless catljc- 

terized; (wo voided 
through cystostomy at 
long intervals) 



/ V'~"0£. \ 



Fio, 2. A, cystogram of dog witlj Jnncwny cyslostoniy sliou’ing 
outline of cystogrant. 


g aliioncc of valve. B, 


A lower rectus muscle-splitting incision was made in dogs. The bladder was 
exposed. Fifty milligrams of liantliine intravenously permitted spreading the 
bladder for incision of an 8 by 2.5 cm. full thickness flap of bladder wall. A tube 
was formed from the flap around a 20F catheter, and brought out obliquely 
through the lower rectus muscle (fig. 2) to protrude as a small nipple. 

Three dogs subjected to the .lanewaj'-tj'pc ej'stostomy were easily catheterized 
ut all were grossly incontinent (table 1). This showed that the addition of intrin¬ 
sic muscular contraction from the detrusor to the factors of length, small tube 
lameter, and contraction of the abdominal wall would not insure continence at 
normal vesical pressure. 

f"'o sets of experiments indicate that simple tubes made from skin or 
adder wall even though placed obliquely through the anterior abdominal wall 
musculature do not give continence. 

C. Ileocecal cysloslomy. The ileocecal valve has been used successfully to effect 
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Fig. 3. 4, cystogram of ileocecal cj^stostomy showing ileocecal valve adjacent to bladder 
rs, outline of cystogram. 


continence after formation of a cecal bladder.® This structure seemed promising 
for a continent c 5 '’stostom 5 \ 

Through a right rectus incision in dogs, after appendectomy, the cecum was 
sectioned 2 cm. from the ileocecal valve and the ileum divided approximately 12 
cm. proximal to the valve, keeping the blood supply intact. Mesenteric attach¬ 
ments were freed enough to allow anastomosis without tension between the cecum 
and the dome of the bladder. An end-to-end re-anastomosis of the bowel followed. 
The terminal ileal segment was brought out] pbliquely through the wound (fig. 3). 

Two dogs had ileocecal cystostomy; febth were continent and were easily 
catheterized (table 1). After closure of the vesical neck in one of these animals, 
continence was maintained until the bladder was overdistended. By adding the 
factors of antiperistalsis and a natural valve, continence was achieved. 

The competenc}'' of the ileocecal valve has alread}^ been demonstrated in this 
situation.® Our experiments, although on only 2 dogs, serve to confirm these find¬ 
ings. We feel that anastomosis of the cecum to the bladder might be of very real 
value in cases where one would like to increase the bladder capacity in addition 
to providing urinary continence. 

This procedure had several disadvantages in spite of its apparent success. It 
would require a fairly large surgical procedure in the human subject with the 
theoretical possibility of requiring a right colectomy because of interference with 
the local blood supply. For this reason we continued the experimental work in 
search of a more simple procedure. 

D. Straight ileal cystostomy. A continent intestinal fistula can be created by 
introducing a 12 to 20 cm. antiperistaltic segment of small bowel between the 
bowel lumen and the skin.®’ We felt that straight ileal c 3 ^stostomies would tell 
us the importance of a valve, by comparing them with the ileocecal cystostomy 
and vnth the projected intussuscepted ileal cystostomy. 

Through a lower rectus incision a suitable segment of terminal ileum was iso¬ 
lated with its attached mesentery. A length of 12 to 15 cm. was used because 
greater lengths were found to be difficult to catheterize. An end-to-end anastomo- 


s Pearse, H. E., Radakovich, M. and^Cogbill, C. L.: An experimental study of antiperi- 

Minnas Snd Bolima?J. L.^; A mSod for making a satisfactory fistula at any level 
of tlie'gastro-intestinal tract. Ann. Surg., 93:794,1931. 



INTUSSrSCni'TKD ILK \h '^CySTOSTOMY 


205 



Fio. 4. yl, cystoKrnm of tttraiphl ilonl cj-stostomy, fi, outline of ryatogram 


sis re-cstal)!ishccl ileal coutimiity. The ileal segment was anastomosed in aiitiperis- 
taltio fashion low on the anterior bladder wall. This .site was selected to avoid 
angulation of the bowel when the bladder filled. Any angulation would make 
catheterization difficult. Tlie other end of the segment was then brought out 
obliquely through the wound (fig. 4). 

This antiporistaltic segment of ileum interposed between bladder and abdomi¬ 
nal wall produced continence ill two dog.s at normal voiding picsstive.s (table 1). 
Antipori.stalsis appeared to bo the factor of importance, altliougli length and di¬ 
ameter of tube and possibly valve action at the ve.sical anastomosis may play a 
part. 

The second stop of this experiment was closure of the vesical neck, done in 4 
<logs. A mu-shroom catheter was left in place through the cystostom}’ to allow 
healing. These catheters were hard to keep in position; the animals could easily 
e.xtract them. Two of these 4 dogs were complotclj' continent and voided with 
ease at regular intervals through the cystostomy (tabic 1). The best o.xplanation 
for the continence in these 2 dogs, in contrast to the incontinence in the other 
two, was that they must have had longer cITcctivo segments. 

A 20 cm. segment of ileum will carry the urinary output in dogs without fatal 
results.” AVith the different pressure relationships present in the ileal cystostomy, 
one might expect increase in the re-absorption of urinary constituents. There was 
a prompt, slight rise in nonprotein nitrogen following the closure of the vesical 
neck, probably •'secondary to resorption from the ileal segment (table 2), since 
once the higher level was reached, there was no further increase. Although there 
nas evidence of cystitis, sometimes with pyelonephritis, in all of these dogs, it is 
doubtful whether it was the cause of the rise in nonprotein nitrogen, as the rise 
was not progressive. 

5. Inltissuscepled ileal cyslosiomy. Since the length of ileum appeared to be a 
critical factor, we saw that continence could not be achieved uniformly with peris¬ 
taltic action alone. If a simple artificial valve could be foiTOod in an ileal segment, 
continence might well be complete. Basso’- e.xperimonted with a valve created by 

Urol^^68'^igo’ m'52'^' fl- fl-'- 't'be use of segments of small intestine as ureters. J. 

veniln!!^^^' efficacy and applicability of an intussuscepted conical valve in pre- 

g egurgitation and leakage of intestinal contents. Ann. Surg., 133: 477,1951. 
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Table 2. Electrolyte resorption from ileal segment 



Preop. 

1 wk. 

2 wks. 

3 wks. 

4 wks. 

1. Straight ileal cystostomy with 

closure of vesical 

neck 


}jt79 NPN in mg./lOO cc. 

19.5 

44 

45.2 

55.0 

45.0 

COj in vol. %. 

45.8 

44.5 

38.6 

39.3 

46.7 

Cl" in mg./lOO cc. 

490 

491 

494 

496 

493 

#58 NPN in mg./lOO cc. 

11.5 

38 

35.3 

43.0 

42.5 

CO 2 in vol. %. 

51.1 

65.7 

55.6 

51.3 

50.4 

Cl" in mg./lOO cc. 

490 

493 

493 

493 

495 

#165 NPN in mg./lOO cc. 

26.2 

24.0 

20.5 

35.5 

32.0 

CO 2 in vol. %. 

46.5 

42.6 

49.4 

45.5 

48.1 

Cl" in mg./lOO cc. 

487 

494 

495 

496 

494 

#8 NPN in mg./lOO cc. 

26.0 

31.0 

35.0 

37.0 

39.5 

CO 2 in vol. %. 

41.7 

43.6 

39.9 

38.3 

35.0 

Cl" in mg./lOO cc. 

491 

492 

493 

497 

492 


2. Intussuscepted ileal cj-stostom}' with closure of vesical neck 


#137 NPN in mg./lOO cc. 

33.5 


27.5 

37.0 


Creatinine in mg./lOO cc. 

1.5 

1.2 

1-1 

1.2 


BUN. 

. 8.7 

16.9 

21.5 

26.8 


#85 NPN in mg./lOO cc. 


33.0 


41.0 

41.0 

CO 2 in vol. %. 


44.2 

47.4 

48.4 

43.0 

Cl" in mg./lOO cc. 

Hi 

492 

495 

496 

493 


ISOLATED Ileal segmemt 



-P s T'onLnin.iP of intussuscented ileal cystostomy I; 1) Isolation of ileal segment, 2) 

i'r', ■" 

susception, catgut ligature constricts ileum about glass rod. 





















intussuscepted ilevl cystostomy 


2G7 



Fig. 6. Tcclmi(^uc of intus^iusjccptcd ileal C 3 *Htoslom\ II: 1) Detail of formation of intus’ 
susception: umbilical tape plunger publics constricted area dialallv, creating intussuscep¬ 
tion; serosal margins arc securely sutured; 2) cross section of finisliod valve; 3) completed 
ileal ejstostomy. 



^ Fig. 7. -d, cystogram of intussuscepted ileal cystostomy showing lips of valve formed by 
intussusception, i?, outline of c\stogrnin. 

intussuscepting a shoit segment of bowel, with suture of the opposing serosal 
surfaces. He used this in intestinal fistulas and found they were continent to 
bouel contents and could he readily catheterized. 

A simple ileal cystostomy uas created itt dogs using a 12 to 15 cm. segment of 
terminal ileum in antiperistaltic position with anastomosis low on the anterior 
surface of the bladder (fig. 5). Itr additron, arr intussusception approximately 2 
to 3 cm. in length was for mod in the ileal segraeirt between the bladder and ab¬ 
dominal wall (fig. 0). Catheterization was easiest if tire irrtussttsception was 
formed close to the abdomiiral wall. 

Acute angirlatioir at the site of rntussrisccptioir occurred in five of these dogs 
and was directly due to lack of air adequate nttmber of serosal sutures to hold the 
entrre circumference of the irrtussusception. Wlreir enough sutirres were used and 
e opposing serosal surfaces were roughened to encourage adhesions, angulation 
' oocur (fig. 7). Nine dogs were subjected to intussuscepted ileal cystos- 
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tomy. All were continent at normal voiding pressures, that is, voided normally 
through the urethra without leakage from the cystostomj’- (table 1). Two of the 
dogs with intact intussusception were subjected to overdistention of the bladder 
through a catheter. The cystostomy did not leak. The dogs voided through the 
urethra as soon as the catheter was removed. 

The additional factor of an artificial valve added to the antiperistaltic action 
of the straight ileal segment assured continence. 

Three dogs with intact areas of intussusception had subsequent closure of the 
vesical neck. One of these had to be catheterized, the voiding refiex being insuf¬ 
ficient to force urine through the cj^stostomy. The other two dogs voided at 
regular intervals through the cj’-stostomy (table 1). It was anticipated that reten¬ 
tion of urine would occur in all dogs subjected to closure of the vesical neck. That 
this did not occur may be partiallj’- explained by the very short intussusception 
present in the two dogs which voided through the cj’-stostomy. 

The present studj'’ was directed only at developing a completely continent cys- 
tostomJ^ A superfluous but most interesting observation was that certain of the 
ileal cj’'Stostomies were adequate substitutes for the normal urethra, even though 
no reallj’’voluntary sphincter was constructed. These four dogs (Nos. 79, 165, 137, 
and 85) would void at usual vesical capacities and would completely empty their 
bladders, proved bj' the absence of residual urine. Of course, it would be too much 
to expect this to occur in the human subject. 

CLINIC.^Ii APPLICATIONS 

We are at present appljdng the intussuscepted ileal cystostomy to children with 
spina bifida, who have autonomous bladders and atonic urethral and rectal 
sphincters. It may be applicable as a substitute for ureterosigmoidostomy in other 
cases of incontinence in which surgical correction at the urethral level has failed. 
Conceivablj" it could be applied in the patient with exstrophj’- by inverting and 
closing the bladder, leaving the ureteral orifices intact. 

Intermittent catheterization appears practical. Two of Gross’ patients with 
sigmoid bladders had a sufficientlj’' tight stoma to give continence. Catheteriza¬ 
tion was then done intermittently without difficulty. 

SUMMARY 

Experimental cystostomies were created in 19 dogs. 

Attempts in 6 dogs to form straight tubes from bladder to skin with split thick¬ 
ness grafts or with tubes made from the bladder wall failed because of persistent 
incontinence. 

Two dogs had an anastomosis of the cecum to the bladder, bringing the termi¬ 
nal ileum to the skin. The ileocecal valve maintained continence. 

Five dogs had a segment of ileum interposed antiperistaltically between bladder 
and skin. Three were continent, two not leaking even after closure of the vesical 

xi0ck 

Nine dogs had an interposed ileal segment in which an intussusception vas 
formed. These dogs were continent at normal voiding pressures, voiding through 
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the urethra at usual intervals. Two of these did not leak even with forced over¬ 
distention of the bladder. Throe of these dogs had closure of the bladder neck; all 
remained continent. 

Some resorption of urinary constituents from segments of terminal ileum 12 to 
15 cm. in length was proved by a slight, maintained rise of nonprotein nitrogen. 
No siguificirnt change occurred in the serum chlorides or in the carbon dioxide 
combining power. 

COXCLUSIOX.S 

.4 continent abdominal cj’Sfostomy can be mnfle experimentally in dogs. 

The length of the tube, its diameter, and the action of the muscles of the an¬ 
terior abdominal wall are inaderiuate alone to prevent leakage. 

The antiperistaltic action of an isolated segment of small bowel may be sufli- 
cient to assure continence, but a valve gives greater security. Tlie ileocecal valve 
is effective, but its utilization requires a larger surgical procedure. 

^lost elTective is a simple antiperistaltic ileal segment in which a valve has 
been formed by an intussusception. These artificial valves hold urine at high 
vesical pressure, yet arc readily catheterized. 

It has been possible with antiperistaltic intussuscepted ileal segments to form 
a nonleaking ej’stostomy which could be catheterized at regular intervals in a 
patient with complete loss of sphincter control. 
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ADVANTAGES OF TRANSURETHRAL REMOVAL OF CERTAIN 

BLADDER TUMORS 

GERSHOjM J. THOMPSON 

Seciion of Urology, Mayo Clinic and Mayo Foundation, Rochester, Minn. 
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JOSEPH H. KAPLAN* 


Ever since Beer' demonstrated that bladder tumors could be entirely destroyed 
b}’’ C 3 '’stoscopic methods the average urologist has zealouslj’' championed this 
technique. For years it has been thought that the urologist should treat these 
lesions, not the general surgeon. Some have been verj' positive in their assertions 
that most neoplasms of the bladder do not require open surger}’’, that it is in 
fact an error so to treat them. Urologists have finally realized that vesical neo¬ 
plasms are really evidence of a general disease, that they are multicentric in 
nature and that a visible lesion might be removed while leaving behind other 
areas of tumor Ijdng below the surface in the opposite wall of the bladder. It 
certainl}" seems illogical to open the bladder repeatedl}^ in order to e.vcise tumors. 
In order to ob^date such repetitiA’^e procedures some ph 3 ’^sicians have advocated 
C 3 ’-stectom 3 '', but radical operation does not attack the root of the problem, for 
even after remo\'al of the bladder some patients will form growths in their ureters 
or in the renal pelvis. It has also been shown that, at least in the human, life 
with an improvised cloaca has certain disadvantages both socially and raeta- 
bolicall 3 ^ Diverting the urine into the intestine sometimes results in great un¬ 
happiness and in general ph 3 ’-sical and renal deterioration. 

Urologists have pointed out that in the great majorit 3 " of cases tumors of low 
grade can be completely destro 3 '^ed at the first sitting and subsequent recurrences 
(reall 3 ’- new growths) can be kept under control b 3 ^ interval c 3 ''stoscopic examina¬ 
tion and fulguration. We beliei'e that in the majorit}" of patients who have a 
high-grade lesion the best treatment available is transurethral excision of all of 
the grossl 3 ^ visible tumor supplemented when it seems necessary b 3 ^ irradiation. 

We do not decr 3 ^ cystectom 3 q in an earlier article^ a series of cases in which the 
patients were treated at the Mayo Clinic was described in which cystectomy was 
performed on 117 patients or 9.6 per cent of 1,222 patients treated during the 
interval 1946 to 1950 inclusive. It was stated in this article: “We have endeavored 
to advise this operation for those patients in whom the chance of cure was reason¬ 
ably good and to employ transurethral operations supplemented with radiation 
therapy for those patients in whom a tumor appeared too extensive to be treated 
successfull 3 ^ 63 ^ C 3 ^stectom 3 ^” The conclusion must not be drawn that all of these 

Read at annual meeting, American Urological Association, New 3"ork, N. Y., June 2, 


*Presentaddress:6333 WilshireBoulevard, Los Angeles 48, Calif. 

1 Beer, Edwin; Removal of neoplasms of the urinap- bladder: A new method, employing 
high-frequency (Oudin) currents through a cathetenzing cystoscope. J.A.M.A., 54. 1/08- 

^"®^Thompson, G. J.: The treatment of ™ry with particular 

reference to choice of operation. E Missouri M. A., 49. 813 81/, 1952. 
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patients in whom smnll lesions wcio found were .submitted to cystcetomy If 
thoie seemed to be n good ehanee of eurc of a small lesion by tiansuiethial ex¬ 
cision e\en though it were of high grade, we often chose this method. The type of 
operation to be used in any case must hinge on consideration of many factors 
including such things as the general condition and ago of the patient. Othei im¬ 
portant indications have been discussed previously.’ Not the least consideration 
IS the compaiative immediate morbidity and mortality of the dilTeicnt methods 
of attack, nor the fact that when a tumoi has mieioseopically extended through 
the hladdci wall the o-ycai survival latc following cither cysteetomj- or seg¬ 
mental resection is leduced to d.2 per cent.* 

Tlnsaiticle will discuss a sciies of .200 cases in which a giade .3 oi 4 (Biodeis’ 
classification) X esical neoplasm was treated at the Mayo Clinic by a tiansuiethial 
method cither alone oi in combination with iiiadiation theiapy dining the 
yc.us prior to 1049 The ease histories weie leviewcd and the follow ing pertinent 
information w.as lecordcd: the age and sex of the patient, the location, sire, gross 
appearam 0 and histologic grade of the tumoi, the picscnce oi .absence of obstiuc- 
tioii to the upper pait of the uiiiiary tiacl, the method of treatment employed, 
treatment of rccmronccs and the siii vival period estimated fiom the time of the 
initial treatment. 

The depth of iiifiltiatioii of the neoplasm into the wall of the bladder was not 
always recoided As a matter of fact this is a difficult observation to make and m 
most c.iscs must be largely a niattci of opinion unless tissue is icmovcd from deep 
111 the wall. Fixation of the wall oi lack of distensibility, the presence of a filling 
defect in the cystogram and the firmness of the tissue as noted by feeling it with 
the end of the cystoscope aic all helpful points in estimating the degiee of 
infiltration. 

In the 300 cases in which high-gr.adc tumor was ticated tinnsuiethi.dly, tlieic 
"ere 3 hospital deaths The o-ycar sui vival rates of the 207 lemammg patients 
are recorded in table 1. Appioximately 100 othci e.ases of high-giade tumoi seen 
during the same inteival weie omitted from tins study foi the following icasons: 
1) A segmental resection of the bladdei wall oi a tiansvcsical icmoval of a 
neoplasm had been cairied out, eithei at the clime oi elsewhere, pieviously 2) 
The tiansuiethr.al proccduie w.as employed only foi the icmoxal of tissue for 
microscopic study 3) Thcio was clinical ex'idencc of distant metastasis at the 
time of the tiansurethial proccduie. 4) Tlicie was associated carcinoma of the 
prostate gland 5) A tiansuiethral pioccduie was employed miti.all}' and the 
decision was subsequently made to lesoit to an open suigical method. 

The estimated size of the tumois deteimined by cystoscopic examination varied 

lom 0 5 cm ni diameter to huge lesions that mx'olved almost the entire bladdei. 

Tumois that were located on the base of the bladder, the tiigone, the vesical 
neck, theposteiioi wall or the dome but accessible to tieatment were all included 

I G J Cistoscopic control of vesical neoplasms In Pack, G T and Ariel, 

Inc Treatment of Cancel and Allied Diseases Ed 2, New York Paul B Hoeber, 

me (In press ) 

loinc J It and Thompson, G J Carcinoma of the urinarj bladder A patho 

435-145^ ItUs''®nccial reference to mv.isivencss and vascular invasion J Urol , 60: 
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Table 1. Transmeilual removal of vialignanl neoplasm of the bladder 1948 and 
_ earlier: grades 3 and 4; 6-year survival rales by sex 



Patients 

1 Lived 5 or More Years After Operation 

Sex 





Total 

Traced 


Survival rate. 



1 


per Cent* 

Male 

234 

218 

58 

26.6 

Female 

63 

55 

29 1 

52.7 

Total 

, 

297 

273 

i 

87 1 

31.9 

1 


* Based on traced patients. Inquirj^ as of January 1,1954. Three hospital deaths are ex¬ 
cluded in the calculation of survival rates. 


The fact that a ureteral orifice was encroached on did not influence the decision 
to employ or not to employ a transurethral method. In fact this study reveals 
that when a urogram showed evidence of upper-tract obstruction transurethral 
operation was preferred at the clinic rather than open surgery. In this series of 
cases of the 164 patients who had excretory urographic study 76 (46.3 per cent) 
had obstruction of one or both ureters. In the study by Pool and Cook® of the 
urographic findings in a series of patients whoundenvent open operation there 
were 42 (36.8 per cent) who had upper urinary tract obstruction, thus indicating 
a definite trend toward the use of transurethral surgery if ureteral obstruction is 
present. This comparison of the urographic findings in the two series of cases 
seems to emphasize the fact that we did not treat what might be termed the best 
cases by transurethral operation and the worst by open surgeiy. It must be 
clearly recognized that the patient often helps to make the decision as to the 
type of operation performed; some refuse to have radical treatment even when it 
might appear to the surgeon to be the method of choice. 


TECHNIQUE OP OPERATION 


The excision with a resectoscope of a tumor of the bladder has definite ad¬ 
vantages over its excision by open surgical methods. One can carefully remove 
all of the tumor down into what appears to be normal musculature; resection of 
any tumor proceeds in orderly fashion, excising the growth down to and below 
the level of the bladder wall and even excavating tissue until all gross tumor is 
removed. The surgeon must depend chiefly on gross difference in tissue appear¬ 
ance throughout most of the operation. In most cases the border of the tumor is 
well defined and its homogeneous gelatinous character coupled irith its slightly 
yellow or gray color contrasts sufficiently with the muscle to provide a reliable 
guide as to depth and extent of operation. Finally the interlacing bundles of 
muscle can easily be recognized and it seems that no malignant tissue remains. 
At this stage additional pieces of tissue are excised from the periphery and 
depth of the area and examined by frozen-tissue methods. If these are negative, 
the operation is completed. If, however, the tissue is positive, additional strips 


^ Pool, T. L. and Cook, E. N.: Urographic study of the upper part of the u.inary tract 
i }_or»rl iiri>t.ornsiirTnmnnRtnmv J Uroi ,00:4^10—^01, 


prior to 
1950. 


and after cutaneous ureterostomy and ureterosigmordostomy 
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can bo excised tintil obviously porix-esical lissiie including fat is obtained by tbe 
exnirsion of the loop. At this point oiiu must be careful not to overdistend the 
bladder or extravasation of a serious degree ran result. If tumor celt-s have pono' 
trated the bladder wall it seems logical that I'adiation must provide ivhater’cr 
additioii.al euiative measures arc possible. 

When a tumor ^Ylucb obstructs the ureteral orifice is excised as the intramural 
portion of the ureter is freed, the end of the ureter will project into tlio vosicnl 
cavity like a nipple or in a fingorlikc fashion. 

The c.xcision try open surgical methods of a tumor obstnicfiiig flic ureteral 
orifice n.sually includes a cuff of normal bladder wall and .a portion of licaltby 
ureter; the sliortencd ureter is flien reimplantcd into another part of the bladder. 
These operations har-e not worked out well. As a rule because of stricture or 
reflux, the kidney ultimately deteriorates in most instances. In contrast follow¬ 
ing transurethral segmental rescefiou of such a tumor the meter is left attached 
in its normal imsition and the kidnej' will often improve remarkably. Hydro¬ 
nephrosis udil disappear, and the dilated ureter will recede to almost a normal 
size. If, however, if has been ob.stnictcd for many month.s or a j'car or more, 
the kidney will atrophy but it will u.suall}' cause iio trouble ami will remain n.s a 
.shriveled structure excreting little if any urine of low specific gravity. 

'Vlicii a tumor is located high iii the dome or lateral walls or on the anterior 
wall it is a gre.at aid to have an assistant push down on the abdominal wall (fig. 1). 
This irill bring the tumor down so that it can bo easily ronchod. Gentle finger (ip 
control of the in.strumeut will prevent digging too deeply into tiic r'csicnl wall. 
It is iisnally wise to empt)' the bladder after excision of (Irrce or four pieces. For 
smooth cutting the electrical unit should be set so that the cunent has minimal 
coagulating efTcct. 


i>osTO[’ER.rTivr: e.rnr; 

The bladder should be drained with a one-way Foloj' catheter; continuous 
irngation i.s not desirable. If the area from wliicli the growth has been e.xciscd 
IS rerj- thin or if it is obvious tliat the perivesical fat has been exposed it might be 
"ISO to use continuous suction on the catheter for the first IS liours. Some pa- 



T'lo. 1. Method of aiding i 


I of tumor from anterior wall of bladder. 
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tients have minimal abdominal pain for a few hours. Catheter drainage should 
be continued for 5 to 7 days in those cases in which definite perforation of the 
bladder wall has occurred. Routine use of urinary antiseptics or antibiotics is a 
wise precaution. 


RESULTS OF OPERATION 


The immediate improvement of bladder function with relief of frequency and 
cessation of hematuria and tenesmus is quite striking after transurethral op¬ 
eration. This is particularly apparent when an unusually large growth which 
has encroached on the vesical cavit 3 ’^ or immobilized a large segment of the wall 
has been removed. In a number of cases not included in this series in which ex¬ 
ploration in contemplation of cystectomj’- revealed gross perivesical extension 
of tumor, a palliative transurethral resection was later performed which added 
a great deal to the patient’s comfort. In a few of them when combined with ir¬ 
radiation therap 3 ’^ the patients survived 2 or 3 3 '^ears with good bladder function, 
finally succumbing to metastasis. In our experience this combination of treat¬ 
ment was tolerated better than either permanent c 3 ’^stostom 3 ’' or cutaneous 
ureterostom 3 L 

The bladder wall heals well following removal of extensive tumors, with sur¬ 
prisingly little scar tissue formation or contracture and with no appreciable 
reduction of bladder capacit 3 L Apparently the mucosa spreads out and covers the 
denuded area. C 3 "stoscop 3 ^ months later will show a smooth, elastic surface. In 
cases in which the ureteral area has been extensive^’' resected the orifice does not 
stricture but appears instead as an elliptical opening which can be easily cathe- 
terized. In no case has it become necessar 3 ’- at a later date to perform nephrec- 
tom 3 '- because hydronephrosis developed. One patient, in whom a tumor partially 
obstructed the left ureteral orifice and required resection of it, developed several 
3 mars later a primar 3 >’ tumor in the lower third of the right ureter and a non¬ 
functioning right kidney which necessitated nephro-ureterectoray. His left 
kidney at that time was functioning normally. It is interesting to speculate 
whether or not it would now be supporting life if instead of transurethral re¬ 
section of the initial growth a segmental resection with reimplantation of the 
ureter had been performed. 


Total 


Table 2. Transurethral removal of malignant neoplasm of the bladder 1948 and 
earlier; 5-year survival rale by grade of malignancy (Broders); 
hospital deaths S/300 = 1 per cent 



1 Patients 

1 

Lived 5 or More Years After Operation 

Grade 

1 Total j 

Traced 

1 

Number 

Survival rate, 
per cent* 

3 

1 210 


194 

73 

37.6 

4 

S7 


! 

14 

j 17.7 


297 

273 

87 

31.9 


* Based on traced patients. Inquiry as of January 1, 1954. Three hospital deaths are 
excluded in the calculation of survival rates. 


n TUMOIIS 


27,5 


T\bl> 3 Transurethral rcnioial of malujnant neoplasm of the hladticr 19^8 and 
earlier grades S and 4t age see dntrihutwn 


Age jears 

Males 

I cjmles 

j Toul 

Number j 

Ter cent 

Number 

Per rent 

Numtwr j 

i Per tent 

30 30 

1 

(1 1 

1 

1 C 

o 

0 7 

40-40 

15 

0 3 

r> 

0 J 

21 1 

7 0 

50 50 

40 

20 7 

a 

20 B 

02 

20 7 

GO m 

00 

IS 0 

2S 

115 

118 

“10 0 

70-70 

72 

30 1 

1 1 

20 fi i 

S.5 

28 3 

SO sn 

10 

1 2 

2 

1 2 

12 : 

4 0 

Tot^l 

237 

1 100 0 

0.1 

UK) 0 j 

300 

100 0 

Mean 

1 CT) 4 c irs 

0.J t jf* irs 

1 C5 0 

1 

^clr8 


There weie 3 deaths in tlie lio=pital rollmMiig opeiation The ages of these 
pstienls, all men, were 70, 70 and 71 \enr» The (.inse of death in I case «as 
canine failure on the sceciith iio'-toperatiee d.iv In another ease one uretcial 
orifice waa eompletclj ocehided and the other paitialli at the time of opeiation, 
the blood uiea being 70 mg per 100 (e TTic tiimoi u ns iemo\ ed but lonal func¬ 
tion lontinuod to fail and the p Uieiit died on the eighth posiopeiative daj The 
third patient died ofa&tiokeon Ihcthird postopcinln e da\ follounig rcmo\al of 
a laige tumor ulncli complcteh obstnuted one UKteial onhcc 
Rofereiieo to table 1 bhowa that 31 9 pci eoiit of the traced patients sunned 
5}ears or more The losults in women aie about twuc as good ns m men 
The glade of malignancy is listed in table 2 and the ago and sc\ distiibiilion in 
table 3 It can be noted that 88 3 per cent of the patients woie aged fiom oO 
through 79 years 


lltUMlimON TlirATMINT 

Of the 297 patients who sunned opeiation 109 (o7 pel cent) leceived sup- 
plementarj \ laj oi indium thcrapj In oui opinion theie wcie a inimboi of 
patients in whom residual tumor leniamed aftei tiansuiethial opeiation cithei 
in micioscopit foim oi in Inrgei giosslv aisible aieas which weie deliberately 
s owed to remain because excision of the tumoi was eonsideicd too liar irdous 
ome of these patients haxe appaiently been cuicd because lopeated cystoscopic 
examinations haxe icxealed no leeuiience oxei a peiiod of 5 oi moie j ears and 1 
Pabent is ahx e moie than 17 j eai s after operation 

10 attempt will be made iii this paper to desciibe the details of loeiitgen 
therapy 

ancT cases ladon emanation seeds weie implanted The method 

results obtained in a specially studied senes haxe leecntly been desciibed 
y mmett and Wiiiternngei ' In studying the uiogiams obtained dining the 
examination of the 300 patients comprising oiii series there weie man 3 i post- 

hHdderTunif n ^'mterringer, J R Experience with radon seed implantation for 
cal As^nntni, ^ ^ the meeting of the Southeastern Section of the American Urologi 

association. Palm Beich, Florida, April 12 to IS, 1054 
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Fig. 2. a, These radon seeds weie implanted Febiuary 16,1946 Note slight pyelo-ureter- 
ectasis apparently due to scar tissue in penuieteral aiea. b, Showing almost complete 
regression of ureterectasis. Kidney jielvis and cal3'ces now noimal in size; radon seeds 
appear to be well bej'ond bladder. 

operative films which revealed that often radon seeds get out into the perivesical 
tissues either at the time of implantation or subsequent!}’- (fig. 2a and i>). As a 
matter of fact, the deliberate implantation of emanation seeds into the tissues 
beyond the bladder would not seem amiss because it is in that area that one 
would like to have some irradiation after the bulk of a growth has been excised 
with the resectoscope. We never implant radon seeds into that portion of tumor 
which projects into the vesical cavity. 

ILLUSTRATIVE CASES 

Case 1 .—The patient was a married woman, aged 73 years. On November 1, 

1946, a large tumor, which projected into the bladder and supeidicially infiltrated 
the region of the right wall including the ureteral orifice, was removed with the 
Thompson resectoscope. The pathologist reported grade 3 squamous cell epi¬ 
thelioma. There was moderate right ureteropyelectasis, and a definite filling 
defect could be seen in the excretory cystogram (fig. 3a). Convalescence was 
uneventful. The patient returned in February 1947, when cystoscopy revealed 
many recurrences in all of the walls of the bladder. These were destroyed by 
electrocoagulation, and x-ray therapy was advised. This was subsequently given 
by a radiologist in her home town. The details of it are not available. In June 

1947, a minute area of tumor was destroyed cystoscopically. In January 1948, 
another small tumor was destroj^ed but none was found in July. In 1949 several 
small recurrences were destroyed; an excretory urogram showed definite reduc¬ 
tion in the degree of hydronephrosis in the right kidney (fig. 36). Throughout 
1950, 1951 and 1952 on several occasions small tumors] were destroyed, but in 
the fall of 1953 at the time of the last examination the bladder was entirely 
negative. 



o 


in riirlit^l' ?’ iivdroneplnosis, liydro-urctcr, large filling defect due to grade 4 tumor 
^nd base of bladilcr. b, Uight renal pelvis and calyces now normal in 
» .^sioscopy showed no recurrence of bladder tumor. 

Case S. married woman, aged 89 jmars, was examined in November 1948, 
a tumor 6 by 5 cm, was found in the right posterior and lateral wall of the 
•f. tumor was flat and infiltrating in character, but the bladder wall 

res ^uwounded it was soft and flexible. The tumor was excised with the loop 
th^'^ normal muscle tissue over the whole tumor area. Only 

tk vessels were eleotrocoagulated. The tissue was reported by the 

0 ogist to be grade 3 infiltiating squamous cell epithelioma. The patient was 
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examined in May 1949 and at intervals since that time and no recurrence has 
been found. She is now in her ninety-sixth year of life. 

Case 3. A man, aged 73 years, had a large tumor removed in October 1946. 
It infiltrated the right side of the trigone, right lateral and anterior wall and ex¬ 
tended into the prostatic urethra. The right kidney and ureter showed evidence 
of obstruction, and there was a large filling defect in the excretory cystogram 
(fig. 4a). A total of 39 gm. of tissue was excised which the pathologist reported 
to be grade 4 infiltrating epithelioma. Convalescence from the operation was un¬ 
eventful. The patient was given a course of five x-ray treatments during the 
interval October 21 to October 25, 1946. In February 1947, cystoscopic examina¬ 
tion showed no evidence of bladder tumor, the right ureteral orifice gaped slightlj’’ 
but spurted clear urine. A urogram showed a normally functioning right kidney 
(fig. 45). The patient was e.xamined in July 1947, and in June 1948, without 
evidence of recurrence. The bladder wall in the region where the tumor had been 
removed was soft and smooth and distended readily. In October 1948, the patient 
returned to the clinic with a complaint of urinarjf difBculty. Cystoscopic examina¬ 
tion showed no recurrence of vesical tumor but the prostate was definitely ob¬ 
structive and 15 gm. of tissue was removed from it which was reported to be 
grade 4 adenocarcinoma. The patient remained free of urinary symptoms but 
died of metastasis 1 year later. 

Case 4 .—A married woman, aged 65 years, was found to have a tumor 5 b}’’ 
6 cm. in size attached by a broad base to the left side of the trigone. It was caus¬ 
ing partial obstruction of the left ureteral orifice (fig. 5). On August 25, 1947, the 
groAvth was removed with the Thompson resectoscope, going well into the bladder 
musculature. The tissue was reported to be grade 3 papillary squamous cell 




I!!,\I)DI K Tl MOKS 


27') 


cpithcliomn Duiiiir toiiMilcscoiite a oom^e of fno \ ra\ tic itmonts «ns gnen 
The piticiit lias ictiinicd at mtorvals since then anti thcic 1ms novel boon am 
rcciirieiicc of tiimoi 

Case 5 'ilio imtienl was a ntmn, aged JO \car--, fiom whom a sessile tiimoi 
approMm itelj 3 In It m in si/e was removed on Apiil 21, ]'J47 The grow th vvas 
attached to tlio right lati r il wall and wasextised wit lithe Thompson lescctoscope 
The pvthologist lepoitcd that the tissue was giade 1 inhltratiiig kciatiniring 
sciuamoub cell epithelioma Bciaiise of (he patient’s vonlh tvstcctoinj was con 
sidcrcd hut the decision was made not to poifoim it lit was given a course of 
sovcatcon viav ticatments dining the interval April 20 to Maj 17, 10-17 The 
patient Ims hid icpoafctl inteival cvstoscopii c\iminatioiis siiitc that time and 
there has never been any reeuironte The last tistoscopv vvas in Januaiy 1974 

CONCI.liSIO\s 

Wc bohev e that urologists have foi veins pieltv' well agreed that in the ma- 
joritj of cases tumors of the bladder of low-grade maligimmj can be best ic- 
inovcd bv transurethral methods 

As a icsult of tlnssludv and our expeiicnco in recent jc we have foianed the 
opinion that a tumoi of high giado malignancy vv Inc h has not inhltratcd bej ond 
the bladder wall and whuli can bo iccuratclv dolincitcd is best icmovcd by 
transurethral opeiation if suih is tedmicallv possible 
When a tumor has infiltiated into the perivesical tissues or beyond, the 
transuretlnal icmoval of itsgrosslv visible poition followed bj iriadiution thoiapy 
intended to destioj the miiroscopK portions vvlueli lemain is piefoiablc to 
open operation 

When the extent of a tumoi of high grade malignaiicj cannot bo accuratelv 
deteimined with the ijstosiope and when tumois of low guide ictiirwitli gicat 
rapidity both in si/c and niimbci, tiaiisiirethral methods of treatment aie not 
advantageous, in such iicses (jstectomj probably holds moie piomiso of cure 
Iheo vcai sun ival late in this senes of c ises tieatcd bj tiansuretliial siiigeiy 
phis selective inadiation seems bettci than our icsiilts with similai cases which 
have been tioated bj open siiigieal methods 
Wc believe that tiansiiiethi il excision of vcsic d tumois combined with iiiadia- 
tion such as is now available with the cobalt bomb appaiatus will in time piove 
supeiioi to all other methods of treatment which have so far been used 
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USE OF RADIOACTIVE COBALT (Coeo) IN NYLON SUTURES IN 
TREATjMENT of carcinoma of BLADDER: PRELIAIINARY 


REPORT 


VINCENT VERMOOTEN 


The management of carcinoma of the bladder remains one of the most difficult 
urologic problems, if for no other reason than because of the se^^ere morbidity 
that results. Surgically some types respond to fulguration, some to segmental 
resection of the bladder and some require total cj’-stectomy with diversion of the 
urinary stream. Radiologically we have used e.xternal radiation with an x-ray 
machhie but more often radium has been used. Young used radium capsules in 
special applicators through the urethra. Later needles were inserted into the 
growth or emanations were implanted into the lesion. Attempts have been made 
to inject the tumor with radioactive gold but I fear that this is not onty unsatis¬ 
factory but dangerous. 

Now we offer a new method of radiation which, in our opinion, is by far the 
most efficient and most satisfactory method of treating carcinoma of the bladder, 
especially the extensive, infiltrating type of lesion which is considered either 
inoperable or requiring total cystectomy. In the few cases we have done, the 
results have been excellent and the morbidity negligible. As far as we know, this 
is the first time that this type of radiation has been used in the treatment of 
carcinoma of the bladder. 

In November 1952, a 45 year old man, J. F., was referred to me with a very 
extensive carcinoma of the Ijiadder. He gave a history of pain at the end of the 
penis a year before. He consulted his doctor who gave him s 3 "mptomatic relief 
by prostatic massage. Six months before being referred to me, he began to have 
some frequencj^ of urination and urgencj’’ which gradualty increased until he 
was voiding eveiy half hour during the daj'^ and at least eveiy hour at night. A 
month previous to my seeing him, he began to urinate blood and bloodj’’ mucus. 
Sometimes the blood was bright red, sometimes dark brown. Frequently his 
urine contained no blood. Cj^stoscopic examination showed an extensive, in¬ 
filtrating type of carcinoma of the bladder involving most of the floor of the 
bladder and the left lateral wall almost to the air bubble. The left ureteral orifice 
was also mvolved. Excretoiy urograms revealed a small, contracted, thick walled 
bladder with some dilatation of the left ureter (fig. 1, A). 

The problem arose, what to do! A total c 3 '-stectom}'- with excision of the pelvic 
lymph nodes and diversion of the urinary stream seemed the only possible course 
of treatment unless we chose to do nothing. 

I consulted my radiologist friend. Dr. J. R. Maxfield of Dallas, and he sug¬ 
gested “why not sew some radioactive cobalt in n 3 don sutures (fig. 1, B) into the 
tumor.” As I knew nothing about this modality, he told me that Coeo is a pure 


Read before the Johannesburg Clinical and Pathological Club July 14, 1953 and before 
the Cane tVestern Branch of the Medical Association of South Africa August S, 1953. 

The^radioactive cobalt sutures may be obtained from the Atomic Energj^ Commission 
through The Abbott Laboratories, North Chicago, Ill. 
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urogram 8ho^\ii)g small, contracted l)Iaddor, dilated 
iptii [eft ureter ^\ith retention of dye in pelvis B, nvloji sutures containing radio- 

D nn ^ (Co«ol. C, colmlt pattern. Note radioactive col>aIt in tumor in wall of bladder. 

:itivc e\crelory urn|;niin showing normal sirci] blathior and good <Iiainage from 

gamma-la}' emitter with the result that there is praetieally no ionization of tlie 
issues and consequently no scar such as one gets with the highly ionizing beta 
latioii. The Co« can be sewn into the carcinoma, the sutures accurately 
paced and evenly spaced which permit an almost peifect irradiation pattern 
(fig. 1, C). 

As far as we could determine, this material had never before been used in 
rcating carcinoma of the bladder. Consequently as nothing could be lost and 
uc i might be gained by the use of such a sceraingl}' ideal modality, the pa- 
icn Was operated on November 20, 1952, and radioactive cobalt was sutured 
into his carcinoma. 
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The bladder was opened suprapubically just to the right of the midline and 
then the left lateral wall of the bladder freed. In this way it was possible to feel 
as well as see the e.xtent of the tumor. In one area the depth between the bladder 
mucosa and the outside of the bladder was at least 2 cm. A biopsy was taken from 
this area. This was later reported to be “a transitional cell carcinoma, grade 3, 
invading almost completely through the muscularis.” Then holding the bladder 
wall between the thumb and fingers of the left hand, a large needle carrying a 
nylon suture containing radioactii^e cobalt was passed lengthwise through the 
bladder along the outer edge of the palpable tumor. Subsequent sutures were 
then passed through the wall of the bladder and the carcinoma, each parallel to 
the other and a centimeter apart. When the entire tumor had been covered in 
this wa}'’, the bladder was closed around a suprapubic tube. Both ends of each 
n 3 don suture were brought out through the suprapubic wound (fig. 2, A). 

The radioactive cobalt sutures were removed November 26, 1952 (fig. 2, B) 
and the patient left for home December 8. January 22, 1953 (6 weeks post- 





■M 


suture being withdrawn nearest suprapubic tube. 
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operatively) he was seen, at. whicli time his bhidder eaiJacity Inis increased from 
100 re to 300 cc (fiR. 1, D) and except for gettiiiK up at night occasionally, he had 
no urinarj' symptoms. Cy.stoscopieallj’, e.xcept for .some edema in the region of 
the trigone, the bladder aiipeared normal. May 4, 19.53, almost six month.s after 
his operation, it apiicarcd that eareinoma was ineseni oi'or the base of the 
bladder and trigone. This was one area in which, due to technical difficulties and 
inexperience, we were not sure that adequate radiation had been obtained. The 
bladder was re-opened May 14, 19.53, and with the aid of Young’s boomerang 
needle, it was iiossible to sew radioactive cobalt suture.s into the region of the 
internal sphincter and trigone, lly the end of .June 19.53, he was symptomaticallj' 
well and there was no oystoseopic evidence of carcinoma. 

A urinary cripple at the age of 4.5 due to an extensive, infiltrating carcinoma 
of the bladder has thus been made a well man .symptomatically even though ho 
probably has meta.stasos. 

February 4, 19.53, a 0,5 year old man, C. W was referred to me for radio¬ 
active gold therapy for an extensive carcinoma of the prostate, lie had had two 
transurethral prostatic re.scctions. The most recent was on .January 3, 1953. On 
rectal examination, the prostati' felt ver\- hanl, somewhat nodular with extension 
up into the seminal vc.siclcs, much more so on the loft than on the right side. 
Except for the local extension, there wn.s no evidence of metastasi.s. On Februnrj' 
5. 19.53, he was explored suprapubically. It was seen that he had had a very 
extensive and adc(|untc lesection. TJiere was a large suppurating crater where 
the prostate had been. 'J'he floor of this crater was covered with nodules of 
actively growing carcinoma. 'I'hore was not .sufficient tissue to pennit the injec¬ 
tion of radioactive gold with safety .so it was decided to sow radioactive cobalt 
into the piustatic bed (fig. 3). This was satisfactorily accomplished. In Juno 1053, 
his doctor wrote mo saying “this prostate feels smaller than before he had his 
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radioactive cobalt but there is induration over the posterior half of the rectal 
vault suggestive of tumor or fibrosis. He is working.” 

This report is encouraging for it suggests that this may offer another method 
of intensive local irradiation of the prostate as Young proved was practical many 
years ago when he used “radium needles.” 

SUMMARY 

For the first time a report is made of a patient with an extensive, infiltrating 
carcinoma of the bladder which has been satisfactorily controlled with the use of 
radioactive cobalt in nylon sutures. A good response has also been obtained in 
using this material in a recently resected extensive carcinoma of the prostate. 

ADDENDUM 

Since writing this paper and presenting it before the Johannesburg Clinical and 
Pathological Club and before the Cape Western Branch of the Medical Associa¬ 
tion of South Africa in July and August, 1953, it has also been presented before 
the Texas Urological Society in Fort Worth, Texas, in February 1954. To date, 
five more cases of bladder carcinoma have been similarly treated with equal, if 
not better, local results. These and other malignant lesions of the genito-urinary 
tract which we have treated during 1953 and 1954 with radioactive cobalt will 
be reported later. 

2609 Welborn SL, Dallas 4, Texas 



Tiir JouiiNAL o» UnotoOY 
^oI 73 No 2 Ifbrimrj 1955 
I nntri tn S 1 

rURTHER EXPERIENCE WITH TNTR VCAA ITARY RADIOCOB VLT 
rOR BLVDDER TU.MORS 

rUWK HhNM\X, JR , JOIINMV SCIIURTE Asi) H V A LO\\-l!EKR 

From the Departments of Snrtjcru Uralogn and Jtadiotogg, Unn<'rsxht of California School of 
Medicine, San Francisco, Calif 

Pne ^eart, ago, botnu'c of dissatisfaction ^^ltIl pie\ lous methods of treatment 
of bladder tumoi's, a\c started to use ladioitlho cobalt beads for mtracaaitaiy 
irradiation' The treatment technique consists of placing the radiocobalt bead 
in the central chaniiel of a balloon c.ifhctcr such that when the bag was inflated, 
the bead was held at the geometric center of the bladder The cathctei has 
special perforations so that it will hold the bead and still peimit the outflow 
of urine 

The rationale fot using radiocobalt in preference to radium w as that the radio- 
cobalt bead, Oo cm in diameter, presents praeticalh a point source of ladia- 
tion Prom such a source, ionizing radiation tan be dehiercd uniformly to the 
mucosal surface of the spherical bladder ns well ns, in adequate quantities, into 
its walls 

In the prehmumn report iii Tunc 1051, we picsentcd the results on 13 patients 
treated m this manner Since then, 22 additional patients haae been ticatcd 
Some of these iiatients received csteiiinl \ i.aj tie.itincnt to the bladder and the 
perivesical tissues in addition to the intracivitniy irradiation with ladiocobalt, 
in order to doluoi more adequate doses to the peiivcsicnl tissues fnithcr awaj 
from the bladder wall 


CnVSSIFICATlOV 

Lesions Imvc been tlassificd according to anatomical extent ns judged bj’ 
cjstoscopic examination and bimanual palpation Jewett’s giouping" lias been 
followed Group A, tumor confined to mucosa, group B-1, turaoi infiltrating 
but not through more than half the thickness of the muscle, group B-2, tumor 
infiltrating moie than half the thickness of the muscle, gioiip C, tiimoi extend- 
lug bej ond the bladder w all 

It IS realized that any anatomical classification b iscd on cystoscopic findings 
even with bimanual palpation, is subject to eiroi Nonetheless, it can serve as a 
useful guide m grouping patients Ten patients had lesions classified as lewett’s 
group A and B-1 Twenty-two jiatients had infiltrating tumors classified as 
group B 2 and C Eighteen of these patients had previous treatment, 16 had 
surgical treatment, and two had siiigcry and x-iay therapy Only 4 patients in 
IS group had radiation therapy as the primary treatment 

B meeting Western Section of American Urological Association, Victoria, 

1 a W f" D 22 1954 

treatmoni t’ Hinman, Trank, Jr and Lon Boor, B V A Radiocobalt in the 
reatment of bladder tumors J Urol , 67- 916, 1952 

depth of np t strong G H Infiltrating carcinoma of the bladder, relation of 
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INTEXT OF THERAPY IN RELATION TO DOSAGE 

Before subjecting patients to radiation treatment, the intent of therap}’- was 
decided upon, that is, eradication, arrest, or palliation. It is our policy in radia¬ 
tion therapy to correlate the intensity of the planned radiation therapy with 
the goal of the treatment. We believe that when the clinical findings are such 
that the probability of eradicating a lesion by irradiation is great, then the most 
intensive treatment within the limits of .safet 3 '^ should be carried out. 

This grouping of the intent of treatment into eradication, arrest, and pallia¬ 
tion appears logical because of the Avide dosage range (from 300 r to 8000 r) 
that is employed in the treatment of a malignant lesion, and is valid, in our 
opinion, not only for bladder tumors, but mahgnant tumors of other origin 
also. Furthermore, such grouping facilitates better evaluation of treatment 
results Avith reference to treatment dose. Finallj^ it proAudes information AA'hether 
a lesion AA'as considered at the outset of radiation treatment as “curable” or 
cHnicallj’’ “incurable”. 

For carcinoma of the bladder, Ave belieAm that adequate eradicath'^e dose may 
be in the range of 7000 to 8000 r tissue dose deliA'^ered in a period of 50 to 60 
daj'S. HcAA-eAmr, AA'hen the stage of the disease or the patient’s condition makes 
the probability of eradication remote, then a radiation dose adequate to arrest 
the rate of the groAvth temporarily is our aim. We believe that for transitional 
cell carcinoma of the bladder, the treatment should aim at the delivery of ap¬ 
proximately 3000 r to 4500 r in a period of about 40 days. When the lesion is 
spread beyond the AA'alls of the bladder and/or distant metastases are present, 
then radiation treatment should aim only to check some of the distressing clin¬ 
ical S 3 '^mptoms, such as bleeding, inflammation, edema and pain. In our experi¬ 
ence, a palliatiAm beneficial effect ma3'' be achieved AA’ith doses varying betAA’^een 
300 r to a maximum of 1500 r tissue dose, giA^en in a period of from 1 AA'eek 
(for 300 r) to 3 AA’eeks. 

When eradication or arrest is the goal of treatment, certain more or less severe 
untoAA'ard effects of radiation must be anticipated. Such reactions are unavoid¬ 
able sequelae of any intensh'e radiation therapy. When palliation is the goal, 
then one should limit the dose in order to carefully avoid untOAA-ard effects. 

RADIATION DATA 

Treatment doses are expressed, irrespectiA'-e of AA^hether the radiation source 
is radiocobalt or x-rays, in tissue doses, that is, in terms of the dose received by 
the bladder AA^all and/or the perivesical tissues. The dose from radiocobalt is 
estimated at the mucosal surface and at 1 cm. depth. The x-ray treatment dose 
is estimated as a central beam dose at the level of the bladder or the midplane 
of the abdomen. With the technique used by us, the difference, AA^hether the 
calculation is made at the midplane of the abdomen or at the level of the blad¬ 
der, is insignificant. The treatment dose of radiocobalt varied betAA^een 2500 r 
to 3000 r (tAvice at 7 to 10 day interA'^als; total dose 5000 r to 6000 r), and the 
x-ray dose Avas around 3500 r in 35 to 40 days. X-ra3\s of 0.95 mm. copper half¬ 
value layer or 2.5 mm. copper half-A^alue layer Avere used in the treatment of 

these patients. 
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In the group of patientfs ropoited pic“vioii<.ly, radioactive cobalt beads of 
appioximatoly 20 millieuiio c(|uivaIoiil were used. In tlie .sulisequcnt group, 
racliocobalt beads of SO and 90 inillieurie equivalent veie employed. While the 
exposure time in the first gioup of patients was nceessarily niound 100 houis, 
the group treated with the high intensity beads had only eight to ten hours. 
Because of the high dose rate the treatment x\ns not given in one .session, but 
usually in tno sessions, one week to ten days apart. X-iay tieatment was started 
immediately after the intracavitary radiation uith ladioeobalt was completed. 
In some instances it was started immediately after the fir.-,t session of ladio- 
cobalt treatment and cither interrupted for one or tw o day.s at the second ladio- 
cohalt session, or continued without inteiruption In leliospeet we feel that many 
of the seveic reactions could have been avoided by gicatei- fiactionation and 
prolongation of the whole treatment over a longer ovci-nll time. 

The \-ray treatment wa.s given thiough four tieatment fields. 'Two 10 by 10 
cm. sire fields over the lower abdomen and two similar si/e fields over the op¬ 
posing sacroglutcal region, i.e., the .so-called “cross-fire” technique was followed. 
The treatment ports were scpaiatcd in .such a way that the medial edges of the 
treatment beams crossed in the estimated center of the bladder. This was 
achieved by estimating the position of the bladder fiom the anterior abdominal 
wall and fiom the sacrogluteal surface foi patients of x'arious dinmcteis. Dcs- 
jardin’s Cross Section Anatomy was used ns a guide. A table for field .sepaiation 
(table 1) was prepared, based on the following calculations: S = DW/tsd, 
where D = estimated dciith of center of the bladder minus 1 cm., W = xndth 
of the treatment field, and tsd = tube focus to skin distance. 


TAiit.r. 1 

Atitcrior field icparation 


t cm 

(1 cm 

1 s cm 

1 

to 

-1,5 

05 

17 

4 75 

0 51 

IS 1 

5 0 

0 57 

19 

5 3 i 

0 G2 

20 

5 G 1 

0 CG 

21 

5 9 

0 70 

22 

G 2 

0 73 


Posterior field scpnration 


t cm 

d cm 

s cm 

IG 

n 5 

1 5 

17 

12 2 

1 6 

18 

13 0 

1 71 

19 

13 7 

1 82 

20 

14 4 

1 91 

21 

15 1 

2 02 

22 

15 8 

2 12 
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In order to have the overlap of the anterior beams occur 1.0 cm. anterior to 
the center of the bladder and that of the posterior beams 1.0 cm. posterior to 
the center, it is necessar}' to subtract 1.0 cm. from the values for the center of 
the bladder. The table for field .separation was calculated on this basis, for t = 
thickness of patient at level of bladder, and d = depth of bladder. 

CLINICAL RESULTS 

Of the 35 patients treated up to December 1953, complete follow-up is avail¬ 
able in 32 patients. The results are summarized in table 2. Twenty-five patients 
received intraca^dtarj’’ radiocobalt alone. Ten patients received combined radio¬ 
cobalt and x-ra}*- therapy. In two patients from this latter group, x-ra}*- treat¬ 
ment was incomplete because the patients’ condition did not allow completion 
of x-ray treatment. 

All of the 10 patients with lesions classified as in group A and B-1 were treated 
with intent of eradication. Five of the.«e patients had surgical treatment prior 
to radiation therap}’^, consisting of multiple fulgurations or electrodissection. 
Onlj'- nine of these received the planned dose of radiation. Four of the 9 patients 
have been free of disease up to 4 years since treatment and are free of disease 
at this writing. In 2 patients new lesions developed in the bladder, one after 
1 j'-ear and one after 4 j^ears of radiation therapy. These were subsequently 
treated bj’’ transurethral resection. Three patients had persistent lesions follow¬ 
ing radiation therap}". One patient did not complete the planned treatment 
and received only an '“arresting” dose with radiocobalt. This patient’s lesions 
first regressed completel}^ but recurred. 

T\ble 2 


XoDinfiltratins (10 ca'es) | Infiltrating (22 ca>^e5) 


“Adequate” treatment 

9 ' 14 

1 

arrested viithout recurrences 
arrested mth recurrences 
knotvn cancer present 

dead of cancer j 

! 

4 ' 3 

2 ' 0 

2 1 

1 , 10 

—---- -- - j 

“Inadequate’’ treatment j 

t—» 

00 

— --—--- 

arrested without recurrences 
arrested with recurrences 
known cancer present 
down hill or dead 

1 0 0 

1 0 

i 0 3 

0 5 

Complications 

no significant bladder symptoms 
irradiation cjstitisonly 
contracted bladder 

“pyobladder”, gangrenous ci'stitis, trans¬ 
plants 

complications not recorded 

2 0 

4 3 

3 , 5 

1 

1 ! 10 

0 ' 4 
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In 2 patients of this group no significnnt bindclor symptoms Imve developed 
following radiation treatment. In 4 pntienl.s mild transient cystitis, in 3 patients 
contracted bladder, and in 1 patient gangrcnoii.' cystitis necessitating urctcnal 
transplantation developed as a .sequence of radiation treatment. The radiation 
cystitis in some c.ases has persisted for n years. In the.se patients there is seen 
cystoscopically, atrophy of the mucosa with pale mucous membranes and there 
are visible are.as of tclangiect.asis. 

Of the 22 patients cha-s-sified in group B-2 and C, 14 were treated with the 
intent of eradication. Three of the.se patients Iiavc been free of disease for 12 to 
23 months. Of the 11 remaining patients, six showed temporary arrest of their 
tumors while in 5 p.aticnts the tumors persisted after radiation therapy. Ton of 
these 14 patients died with cancer; one is alive with active disease. 

Eight patients in group 11-2 and C were treated with the intent of arrest. 
One of these patients has been free of di.sca.se for 14 months following treatment, 
and another for 12 months. .Six patients showed only temporary regre.ssion of 
their tumors, lasting from two to five months. Three of these 22 patients with 
infiltrating lesions showed no response. 

In one patient of group C, combined nadintion and surgical treatment was 
carried out according to plan. T!e.section was done ns soon ns the acute radia¬ 
tion reaction .subsided, approximately six weeks following intracavitary radio- 
cobalt treatment. The patient’s recover}' was slow, mainly because of o.stcltis 
pubis which developed several weeks after surgical procedure. This patient had 
a vciy extensive tumor. Although a moderately contracted bladder developed, 
lie appears to bo free of disease 18 months after treatment. 

One patient was treated for iialliation only. Hemorrhage and pain were con¬ 
trolled in tliis patient for several months liy repeated treatment in small doses 
at four to .six week intervals. 


DISCUSSION' 

b e know that neither the number of patients studied is large enough, nor 
ic time of observation long enough for conclu.sive evaluation of this method of 
treatment. The observations made, however, permit certain inferences. It is 
erne out in the study that tumors of the bladder in .Jewett’s group A and B-1 
respond .satisfactorily to adequate dosc.s of intracavitaiy radiation. Only three 
out of 9 patients in this group did not rc.spond to treatment; in 2 patients new 
eswns developed, while four have remained free of disease so far. 

he radiation dose in this group of patients varied between 5000 r to 7000 r, 
es imated at the mucosal surface. Thus the dose always was below the treatment 
^ OSes advocated by other investigators, particularly those who used local ir- 
lotion to the open bladder. The doses employed were thus in the range for 
noT^ than eradication. Wo expect, however, that even with higher doses 

^0 a lesions will be permanently eradicated. Radiation treatment will not of 
ourse prevent the development of now lesions, nor significantly influence the 
intervening mucosa.’ 

Histological study of vesical urothelium intervening between gross 
I 'ssms in total cystectomy. J. Uroli^, 68: 261, 1952. 
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It appears that intracavitary radiation treatment for the “noninfiltrating” 
lesion (A and B-1) is not preferable to surgery when there are only one to three 
lesions piesent, not exceeding 2 to 3 mm. in diameter. For multiple lesions radia¬ 
tion treatment should be the primary procedure. Surgery following radiation 
therapy can be carried out without difficulty within the first three to four months. 
Later, surgical treatment becomes more difficult because it is followed by im¬ 
paired wound healing. 

The severity of post-irradiation complications is in great part dependent on 
the fractionation of the doses and the overall time taken for the treatment. These 
factors could not be fulty investigated because of our relativelj’" small number 
of cases, but we intend to examine them in future cases. Use of radiocobalt 
beads of 30 to 40 millicurie equivalent intensit 3 ^ and a decrease in each separate 
dose, and so prolong the duration of the whole treatment to three to four weeks 
is the technique now under consideration. 

Infiltrating lesions, as our observations indicate, caimot be adequately treated 
with intracavitar 3 '' irradiation alone, for the reason that the dose required to 
destro 3 '- such a lesion at more than 1 cm. depth necessitates the deliver 3 ’' of an 
exceedingly high dose to the mucosal surface. This is prohibitive because of the 
severe radiation reaction which usually ensues. Our observations indicate that 
the combination of intracavitar 3 '- radiocobalt with external x-ra 3 ’- treatment 
may be preferable in these cases. Here again further inquir 3 '- into fractionation 
of dose and prolongation of the duration of treatment are necessary before final 
conclusions may be drawn. The fact that 3 patients out of 14 in this group of 
infiltrating tumors showed complete disappearance of the tumor justifies, in 
our opinion, further trial. 

One has to realize that in a considerable number of patients, the extent of 
the disease is such at the time the 3 ’^ are seen by the urologist that temporary 
“arrest” and not eradication must be the goal of any therap 3 ^ Finally, there are 
patients who present themselves in whom even temporary arrest is beyond our 
reach, and any moderately intensive treatment causes more distress to the pa¬ 
tient than relief. With palliative treatment, bleeding and pain may be checked 
for weeks or even months. Palliative treatment can be repeated at intervals as 
necessary in the particular case. 


SUMMARY 

Intracavitary irradiation with radiocobalt alone or in combination with local 
x-ra 3 '’ treatment has been used for the treatment of 35 patients with tumois of 
the bladder in A^arious stages of invasion. The impression is gained that: 

Many lesions Avhich are not deeply infiltrating can be successful^ destioyed 
with intracaAotary radiocobalt irradiation. 

In multiple noninfiltrating tumors, intracavitary radiation therapy should 
not be delayed, but considered as the first method of treatment. 

Most of the infiltrating lesions are only temporarily arrested even Avith com¬ 
bined intracavitary and external irradiation. 
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Considerable numbers of patients develop varying degrees of radiation cj-stitis 
and bladder contraction from the treatment. 

Further experience with modifications of the radiation teehnique, particu¬ 
larly with greater fractionation and prolongation of treatment time, is needed, 
to attempt to decrease the untoward damage to the bladder in olhorwiso success¬ 
fully treated patients. 

Radiation treatment in far advanced cases can have a palliative effect onl.v, 
and may be effective for persistent bleeding. 

Vniicrsity of California Hospital, Sa/i Francisco 22, Calif. 
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THE USE OF RADIOACTIVE GOLD COLLOID IN INOPERABLE 
CARCINOMA OF THE BLADDER: REPORT OF 2 CASES 
CHARLES M. NELSON and GEORGE Z. WILLIAMS 

Tlie problGm facing the therapist who is dealing with inoperable carcinoma is 
the selection of the agent which is capable of producing the greatest radiation 
damage to a tumor with the least injury to the host. With the advent of radio¬ 
active isotopes which became available to us in 1947,* it seemed possible that a 
valuable tool had been placed in our hands. Clinical evaluation began with its 
use in inoperable cases, two of which are herewith reported. 

Of the isotopes available we chose radioactive gold colloid for the following 
reasons: 1) It is a solution and can be more readily dispersed throughout a tumor 
than can seeds or needles. 2) It has a half life of 2.7 days which means that at 
the end of 9 da 3 "s all significant external radiation has ceased. There is no further 
hazard to personnel, and decontamination of dressings, waste, etc. is no longer 
necessary. 3) Beta emanations comprise 95 per cent of the energy given off. These 
are trapped by a layer of tissue only ^ cm. in thickness, and the danger to 
neighboring organs is thereby lessened. The remaining 5 per cent of gamma 
emanation is an excellent tag for indicating the location of the gold and the 
amount lost from the area of injection to other organs such as the liver and 
spleen. This can be done by direct assay with monitoring instruments. 4) We 
know from the work of Goldie et al.^ that the emanations will destroy carcinoma 
cells in experimental animals. 5) We know from the work of Flocks et ah- that 
they will destroy cancer cells in the human. 6) Because of the lessened danger to 
surrounding structures, very large irradiation doses can be given to the area 
treated. The unit of dosage is the roentgen equivalent physical or rep. One rep 
is equi^^alent to one roentgen as measured by the ionization of matter. One rep 
produces the same effect as one r of x-ray absorbed. Experimental evidence with 
biological material indicates that absorption by living tissue of the equivalent 
ionizing energy produces identical effects. 

The disadvantages of the gold colloid are those of any radioactive material 
with its necessary precautions with regard to personnel plus the difficulty of 
being certain that all of the tumor is being treated. With a therapeutic effective 
distance of only 5 mm. it is necessary that the gold be dispersed throughout the 
tumor in such a way that no area more than 1 cm. in diameter be left uninjected. 
In a large area this obviously presents technical difficulties. The use of hyaluroni- 


Read at annual meeting, Mid-Atlantic Section, American Urological Association, Roa¬ 
noke, Va. March 12-14, 1953. . , . , , ,, x 

* The radioactive gold used for treating these patients was supplied in part by the Iso¬ 
topes Branch of the Atomic Energy Commission. This investigation was supported by an 
institutional grant from the American Cancer Society and the assay equipment was pro¬ 
vided by the Samis Grotto Cancer Research Fund o^ichiMndVa. 

' Goldie, H., West, H. D., Jeffries, B. R. and Butler, C. H.: Proc. Soc. Exper. Biol. & 

^^2*^Flock^ R. H.' et al: Treatment of carcinoma of the prostate bj' interstitial irradiation 
with radioactive colloidal gold. J. Urol. 68: 510-522, 1952. 
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(la«ea.s a clispcr-,mg agent \\as not helpful in cxpoiimental aniimls,’ and was not 
U'od m oui tafcos 

The firbt ca^o to lie leportcd is a 5G jear old nlnte nun who was admitted to 
the Medical College of ^'lrgnn.l Hospital on Jnmiarj' 2,1952 lie w as complaining 
of “bladder trouble” of 2 jears’ dniation Fie<incnty and dvsmia had become 
progressnely more tcveio, and fmallj hematinin beiamc prominent At the time 
of admission, he was a oidmg painfully every fifteen minutes day and night 
About three weeks prioi to admission he had been seen foi the fiist time by Di 
John AfcCnskv, of Claiksbnrg, W Va Following rystoscopi’, a diagnosis of 
infiltrating tnicmoma was in idc, and he was icfoired to the Aledienl College of 
Virginia Hospital for fiiither cwnhintion and definiti\e treatment 
In addition to Ins bladder difficiilties, the patient eomplamed of shoitness of 
breath on e\ertion of 10 >eais’ diiiation, and also of a persistent nonpiodnctnc 
cough He had been hospitnhred foi a ‘‘heart condition” tw lee m the past 7 \ earn 
Phvsical examination lexealed a modeiately obese white man piojiped up m 
bed His breathing was rasping and his faeies had a jintty tolor There was no 
edema 'flic blood piessiire was 130/S5 Positiic findings wcic ns follows’ A 
markcdlv cinpbjsematons chest, with breath sounds icr\ distant and lalcs 
throughout both lungs, a ronndod, somewhat tender mass was present m the 
nght breast, on rectal examination, the prostate was felt to bo somewhat en- 
largcd Abo\e the prostate on the light was a film mass about 3 cm m diametei. 
The mass was not fixed to the pcrixesital structnias 
Blood studies were within normal limits The iirinc showed 1 plus albumin, 
20-30 white blood colls per high power field and mmimoiablc red blood cells 
X-ra\s of the chest, togethoi with i onfirmatory skm tests, led to the diagnosis 
of healed histopla-smosis An excrctoiy urogiam bhowed only that both kidiiojs 
"erefunctioning On cjstostopy, there was an nlieiatcd lesion sniroundmg the 
right uretcial orifice 'Ihe orifice could not be distinguished The lesion was elo- 
'uted, but flat, and was an angiy red A biopsj was icpoited ns a squamous cell 
epithelioma, poorly differentiated (fig 1, A) 
hi \lew of the poor general (ondition of the patient and the piobahihty of the 
spread of the growth beyond the confines of the bladdei muscularis, it was felt 
at With surgerj' little hope of tine could be entertained It was decided, tlieie- 
®rCi to atteinjit palliation and possible cure bj- the use of radioaclix’e gold 
CO Old Accordingly, on January 10, I9o2, the tumor was exposed siiprapubically 
aa 15 millicuries of the colloid in 15 cc of Rmger’s solution with 0 3 cc of 1-1000 
a renalin were injected into the tumor, into the bladdei aiound the tumor and 
0 0 leadxentitia of the bladder beyond the tumor total dosage, 1,140,000 rep 
g 'c technique of the injection was as follows The colloid x\as dixided into 
^ cc a iquots each m a syringe xx ith lumbar puncture needle attached Tliese were 
exn * *’*^Ba*'ate table romox’cd fiom the opei atmg table AAOien the lesion x\ as 
g l?^*^ *>Ponge was placed at the mteinal uicthral orifice to absorb aiy 

age The syunges woie passed to the surgeon one at a time, and were handled 
AVillmms, George Z Unpublished 
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Fig. 1. Case 1. A, biopsy of tumor showing extension into muscle bundles. B, biopsy 2 
months after treatment with Au'®*. Activity still present, but appearance vastly changed 


by the plunger of the syringe in order to sta}-- as far away from the radioactivity 
as possible. The solution was then injected throughout the tumor, keeping the 
point of the needle in practically constant motion. After the injection the sponge 
was removed from the bladder, and the area sponged lightly with another loose 
sponge. Both of these together with the sponge forceps were placed on the syringe 
table for decontamination. The surgeon dropped out as soon as the sponges were 
removed, and the wound was closed by the assistants. The operating time of the 
surgeon and assistants was clocked by the radioisotope chemist, and the total 
exposure for each measured. An exposure of 0.1 r was not exceeded. The procedure 
was of short duration, and there was ample time for Dr. C. L. Coleman to remove 
the breast tumor. This proved to be gynecomastia. 

On his return to his room the patient was isolated in a single room, and nursing 
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cue was limited to poitions of end) hoiir so that total bod\ exposuie of each 
nurse was lets than 0 I r eai h day and 0 3 ) e.uhweek This woiked out to fifteen 
minutes out of eadi houi foi the fn^t two days After iii.idi ition fiom the body 
dropped to lets than 12 me per houi at a distaine of si\ inehcs oi less fiom the 
treated arcsi, isolation and limitation of mirsniK care weie dispensed with At the 
end of 7 dnjs no preiautions weic neies-saiy 

lilt buprapiibie latheter was itmoxed on the eighth day, and the uiethial 
catheter on the thirteenth The patient \oided at fust with discomfoit but 
without siiprapubii leakage, and by the seaentcciith day he was aoidiiif; without 
hiirning or iirgcney Cjstoseopy on the nineteenth daj disclosed the right oidue 
projecting up from a crater about 1 im in dinmetei. The postenoi margin of 
the crater was reddened, and theic was a aahitish cMidate on this edge lie was 
discharged on the twenty-first iiostoperatiae daa* It was felt that he was much 
imprm ed 

The p itieiit was re admitted 2 months later for check-up ijsto'cop.a Dining 
theintcraal he stated that he had had drainage fiom his snpiapubic wound on 
seacral occasions lie still had nocturia from one to ha e times, but neither burn¬ 


ing nor urgency IIis major eomiilaints were tough anil shortness of breath 
Phasical caamiiiation reaealed the same seacic emphysema, and a well healed 
midlincabdominal scar On rectal cxamnmtion, howcaci, a mass about the sire 
of a lemon was readily palpable nboac and on both sides of the piostato, the 
base of which comprised a poition of the mass Jt. was not certaiii whethoi this 
represented tumor growth or iiiflamnintory rcittion to the gold colloid Cjstos- 


copa reaealed an ulcer with a whitish base in the region of the light ureteral 
orifice The bladder surface around the ulcer aans clcaatcd and thrown up in 
folds k biopsy from the ulcer margin reaealed undifferentiated taumoma of the 
urinarj bladder (fig 1 , /i) r 

On April 18, 1952, the siipiapiibit incision aaas reopened ancI,lS me of radio- 
octiae gold colloid injected into the tiimoi and suiioiinding biaddoi Techmeal 
lihculties were negligible Again the <onaalestcnte aans all that could liaae been 
lopcd for, although he lomplained of buimng around the incision foi 2 aaeeks 
Postoperatiaoly, and the iiieibion was sloaa to heal He aaas discliaiged on the 
went} first postopeiatiao day m fan condition He was seen again 2 montlis 
0 or at which time he aans complaining of frequency and Innniiig on uiination, 
on rectal hnrmng and diairhea On leetnl c\amm ition, there aans a laige, fixed 
^“'’^j'"°’'ing the base of the piosfate and extending aboae it Cjstoscopy by 
^ cCusky 111 Clarksburg indicated that a growth was pic&ent in the hladdei 
•"octoscopy showed that the bowel was nutated, but without eMdence of new^ 
growth From that time until 2 montlis latei in August, when he died, the (ourse 
^jis pvogrcssiaely downhill, and pain both fiom the bladder and rectum became 
uncontiollable eaen aaith massia e doses of moiphme 
_ , ^ bis death while m the hospital in Fanmont, W Va , he became 

010 1 C and violent, and died apparentlj' of exhaustion 
0 second case is that of an 88 year old white man who m 1951 had a seg- 
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Fig. 2. Case 2. A, biopsy of recurrent carcinoma of bladder. B, section from recurrence 
in suprapubic wound. 

mental resection of a large bladder tumor. The tumor was in the dome of the 
bladder at the limit of vision superiorly when using the foroblique lens. The tumor 
was classified as a squamous cell epithelioma of the bladder (fig, 2, A). In addition 
to the segmental resection, a capsule of 50 mg. of radiiun was placed vdthin the 
lumen of a 30 cc balloon catheter, and the balloon inflated with water after the 
catheter had been passed into the bladder per urethram. This was done on the 
first postoperative day. The radium was left in the bladder for 18 hours. In addi¬ 
tion to this, beginning 3 weeks after the operation, 1000 r of deep x-ray therapy 
was given through four portals, Tliis had to be discontinued because of the 
general condition of the patient. 

The patient, oddly enough, was made comfortable by these procedures. With 
the aid of antibiotics his urine became clear, and he got up only once or twice at 
night, but at the time of his 6 month check-up, a nodule was found in the supra¬ 
pubic incision. The nodule was superficial and was movable. It was felt that this 
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Fir. 3. Nn. o tirctornl catlictcr with No. 22 iicodlo attiipluMl. 

was a recurrence, and he was re-admiticd to llic lio-pital, Ihe nodule was 
excised cn fc/oc witli a wide margin of snrroundiiiK tis-'iio. It was not neecs-saiw’ to 
incise the rectus sheath. 'J'he palholo(;ical report was sqtiamon.s cell epithelioma 
(poorly difforontiated) of the abdominal wall followiiif! sqnnmou.s cell epithelioma 
of the bladder (fig. 2, li). 

Cj-stoscop}’ showed a reeurrenec approximately 132 w"’ ehometcr in t}i^ 
dome of the bladder. On May 30,10.')2, under spinal anesthesia the No. 21 Browu- 
Buerger cystoscope was pa.sscd, and 10 oc radioactive gold colloid were injertec 
into the tumor. On this occasion the radioactivity of the solution was 2 me. year 
ec. Tlie dose given in r equivalents was l,500,()0t). i he instrument used '.ri.- . 
^’o. 5 ureteral catheter with 1 cm. of a Xo. 22 needle attached to the tip. A*. i_' 
point of attachment of the needle was a shoulder which pic\-entcd the 
tion of the needle (fig. 3*). There was no difficulty with the iiijecti-r. ~ 
needle point was inserted into various portions of the tumor at xarying d’"- 
and after insertion the colloid was injected by Dr. AVilliams standing Iju'i • 
operator. Uniform distribution of tbc gold seemed adequate at the tiu'c 

The patient was discharged from the hospital on .Tuned, 1052, apcr. - 
the office on June 11. The uiiiic was clear and he was voiding cornf.-j - _ 
weekslater a fixed mass could bo felt in the light lower quadrant... 
in size from xveek to week, and his course was steadily downhilL H ^ 
in November 1052. During this final stage dysuria was notable '-y , 

DISCUSSION 

We embarked on our first case with the object of obtain- , „ , 

following the first injection, this was achieved; urination W£.:- -■ _ 

still frequent. The finding of active tumor at the time of t;- . ., 
tion led us to inject the aioa again, and this time the 

• The device XV.1S constructed by Mr. Outwin. of C. R. Baril. 
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increased and rectal irritation became prominent. The importance of the role 
plaj’-ed bj’’ the gold, b}^ the growth, and by antibiotic reaction in causing his pain 
could not be evaluated, but each was felt to be a factor. In the second case we 
felt that we achieved real palliation. The patient died of widespread metastasis, 
but with little or no discomfort on urination. 

Although there is little to show for our efforts in these two cases, it is our belief 
that radioacti^'^e gold colloid is a therapeutic agent which, when thoroughly 
evaluated, Avill assume a useful role in the treatment of bladder tumors. 

SUMMARY 

Two cases of inoperable carcinoma of the bladder treated bj’’ radioactive gold 
colloid have been presented. 

906 W. Fra7iMm St., Richmond 20, Va. {C. M. N.) 
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POLYPOID FIBROMY'XOSAIICOMA OF THE UIUNAKY BLADDER IX 

A CHILD 

1!. n. FLOCKS ASH D. A. CULP 
From the Dcpnrttnrut of Vrotogii^ Vniffrsity Jloitpitnl, Iowa Cilii, loini 

Polypoid (ibromyxosarcoinn of the urinary bladder is a rare disease. The 
material to he presented has already been n'porled by Mostoli and Moi-so* in 
a group of 10 ca.se.s eolleetwl by tlie Army Institute of Patholopy. However, the 
complete details were not presenterl, and since the total number of easc.s is 
extremely small, all the faet.s from wiclr oh.sen’cd cn-so should ho recorded .so 
that the life history .and course of tliis disea.se can ho under.stood. In addition, 
this patient ha.s .suiaavcd for S ycai-s and, a.s far as we can detci'mine, is the only 
one to gunave more than 21 months. 

There 1ms hecn considcrahle confusion in the ela.sitilication and terminolopy 
of this disease which .stem.s from the fact that several type.s of cells may be 
present. Histologically, those tumors may be comjtoscd of loo.soly arranged, 
round cells; elongated cclhs witli centrally placed nuclei, longitudinal fdrrillae, 
and cto.ss striatioas; and x'ucuolatod, multinucicatod giant cells. MTiilu all three 
of these cell types Inive been oh.serx'cd, they need not he prc.'ont in all tumors. 

The neoplasm is thought to ari.se from cmhiyonie tissue which is capable of 
differentiation into myxomatous, fibrous, or muscular cells and may account, for 
the varied histological picture. Some of the tumors contain a much greater 
component of myxomatous elements Ilian others, producing a polypoid gross 
eppcarancc. Because of this liistological confusion, the term “ssircoma liotry- 
oidcs" has been used to dcsoriho lliwsc tumors. Actually, this is a poor term 
since It only denote.s a neoplasm ari.siiig from mesenchyme which has a grape-like 
eppearance. Therefore, it may he best to sinijily classify tlicse tumors by the 
tjpe of cells present until further light ha.s been spread uiion their emhryogciiosis. 

CASE HEI’OUT 

® > -10-7790. On .luK' 10, 1910, a o-yoar-old white hoy entered the 

™ ogy Department of L'nivoraity Hospitals with a 7-weck history of straining 
unnation, licmaturia, and passage of small pieces of tissue and clots. Four 
Jice-s prior to admission lie was unable to void and was cntliotorized hj' the 
^luij pliysician. After tliat incident ho Iind marked frequency and nocturia. 

examination revealed a wcll-dcvciopod, xvcll-nourishcd, wliito male 
j ' ''e ucutc distress. Aside from a slight cniargement of a few cervical 

and*' I'cud and neck were normal. The lungs were clear to percussion 

area” systolic murmur over the mitral and pulmonic 

rcve'']\° or organs were palp.able in the abdomen. Rectal examination 

At tti The extremities were normal. 

^lOonnn*™* admission the hemoglobin was 11.7 gm., a red blood count 
’ ^ a white blood count 30,900. A urine analysis revealed a pH of 

lournal ot Urology 67: GS1-0S7, 1952. 
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. cystograiD in oblique position demonstrates filling defect arising from poste¬ 

rior inferior wall of bladdei and piotruding intravesically. 



Fig 2. Polypoid mass of intravesical neoplasm removed suprapubicall 5 '‘ 

7.0, specific gravit}'- of 1.015, negative albumin and sugar reaction with 40-50 
red blood cells, and 4-5 white blood cells per high power microscopic field. The 
blood urea nitrogen was 14 mg. per cent and the creatinine 1.2 mg. per cent. 

Opaque and air cystograms levealed the bladder to be of normal size with a 
polypoid filling defect located infeiiorly and posteriorly just to the left of 
the midline (fig. 1). A chest x-ray was normal. 

The day following admission a C3'stoscopic examination under general anes¬ 
thesia was performed, and the filling defect noted on the cj^stogram was identified 
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Fig 3 A, photomicrograph of polypoid intravesical neoplasm iJ, liigh power view ex¬ 
hibits cellular structure of polypoid intravesical neoplasm 


as a mass of polypoid neoplasm arising from the bladder neck The lemamdei of 
the bladder appeared normal On July 19, 1940, the bladder was exposed supra- 
pubically, and, when it tv as opened, the neoplasm looked like a bunch of grapes 
lying m the bladder The neoplasm was resected flush with the bladder, and the 
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base, which was located within the internal urethral orifice, was thoroughly- 
coagulated with the high frequency current. 

The gross pathological specimen consisted of twenty grams of polypoid masses 
of soft, pale, transluscent tissue with many globular masses measuring 0.5 to 
2 cc in diameter, covered with a smooth, glistening epithelium and filled with a 
pale, transluscent, jelly-like substance (fig. 2). The microscopic sections showed 
a highly vascular, loose connective tissue resembling embryonic mesenchyme 
with an investing layer of normal appearing transitional cell epithelium (fig. 3, 
A). Cellular elements consisted of thinly spaced cells with large, richly chromatic 
ovoid, spindle-shaped, or stellate nuclei. The cytoplasm was abundant, stained 
faintly basophilic, and formed a network of fibrillar intercellular processes 
(fig. 3, B). hlitotic figures were fairlj'^ numerous. In several areas there was 
hemorrhage, necrosis, and infiltration by chronic inflammator 3 '- cells. Clusters of 
very large, monocellular cells with vacuolated cytoplasm were seen in several 
areas. The pathological diagnosis was fibromj'xosarcoma of the bladder. 

The child made an uneventful recovery and was discharged on August 17, 
1946, with the suprapubic incision completely healed. 

Following discharge, the urethral stream gradually became smaller and difficult 
to start. Three weeks prior to re-admission he began complaining of severe 
suprapubic burning each time he voided. The family phj^sician felt that bladder 
neck obstmction had recurred, and the incision in the bladder had re-opened. 
He made a small suprapubic skin incision, re-establishmg the suprapubic sinus. 
On October 25,1946, the patient was re-admitted to the hospital voiding partially 
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through the urethra, but leaking the major portion of urine througli the supra¬ 
pubic wound. A cystoscopie o.\amiuation was performed tlirough the .suprapuliie 
sinus, and recurrent neoplasm was found arising from tlie bladder neck, obstnic- 
ting the internal urethral orifice. A repeat opaque eystogrnm revealed a filling 
defect in the inferior half of the urinary Idaddcr which was irregular and ragged 
in outline (fig. *1, -1). An intravenous urogram revealed a mild bilateral hydro- 
urcter (fig. 4, B). 

Because of the rapid growth of the neophusm and recurrence of bladder neck 
ohstmetion, additional therapy was recommended. Since this type of neopla.sm 
i.s radio-resistant, cystectomy and urelero-intestiunl anastomo.sis were advi.scd. 
On November 30,194G, a bilateral uretero-inte.stinal auastomo.sis was performed. 
Blieu the abdomen was opened, the bladder was noted to be three times normal 
size and full of tumor. A .small e.vtravesical norlule was noted and removed. I'lic 
pathological report was chronic hypoi-irla.stie lymphadenitis with granulomatous 
changes. Both ureters were slightly dilated but otherwise ajrpearcd normal. A 
sidc-to-side anastomosis with an intact ureter was performed. Ureteral catheters 
were used ns splints and allowed to e.xit through the anu.s. The child responded 
well postoperatively, and 10 days later the lower .segment of the intact ureter 
was ligated. The patient continued to improve, and on December 27, 19 It), a 
total cystectomy wjis [jcrformcd. There was no evidence of local si>rcnd or me- 
tastases to the regional lymi)h nodc.s. 

The gross pathological si)ccimcu consisted of a bladder in which a large, poly¬ 
poid, my.'comatous tumor mass was growing out of the ])ostcrior wall and filling 
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the bladder lumen (fig. 5). The specimen weighed 120 gm. The tumor tissue was 
soft, friable, myxomatous, and marked by interstitial hemorrhage. On cut section 
the neoplastic tissue appeared to be invading the bladder wall, but the serosal 
surface was not involved by the neoplasm. 
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The microscopic sections showed the iicoplnstic tissue to consist of a vascular, 
loose, connective tissvie. The neoplastic cells were thinly spaced with largo, 
hypcrchromatic stellate or spindle-shaped nuclei. Theic wa.s a moderate amount 
of cellular basophilic cytoplasm which formed a very light net wo: k of fibrillar 
intercellular proce.sscs. The polypoid processes were covcied by a layer of essen¬ 
tially normal-appearing transitional epithelium. The anaplastic cells wcie seen 
to be growing freely fiom the co:incctive tissue of the bladder tunica propria 
(fig. G, .4). No invasion of the muscularis was noted. Sections of the prostatic 
urethra n:id piostatc showed the neoplastic, myA'omatons connective tissue! to 
be contii:i:ous with the connective tissue of the prostatic stroma (fig. 0, B). The 
pathological diagnosis was fibromy.\osarcoma of the bladder, piostatic urethra, 
and prostate. 

The child made an uneventful recover}’ aiid wn.s di.scharged fi’om the hospital 
on Januar}’ IG, 1947. He was parsing his urine freely thiough the icctum, a:id 
a postoperative intravenous urogram revealed a normal right pyelogram and 
mild hydroncphiosis on the loft (fig. 7). 

Throughout 1947 repeated examinations wcie pcrfo:mcd in the out-patient 
department. The child gained weight, played vigoiously, a:id had no complni:its. 
Several chest x’-rays were normal, and repeated inti-avcnous urogiams revealed 
mild left hydronephrosis. The la.st cont.act with the patient was o:: October 10, 
1953, at which time he w.as 13 years of age, attending .school regularly, and 
joining in normal activitic.s. 

Sections of the tumor weix: examined by the Army bistituto of Pathology, and 



Fig. 7. Postoperative excretorj’ urogram revoaling mild left hydro 
phrosis. 


-ureter and hydronc- 
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their impression was; “Accession No. 235129: Your case has aroused considerable 
interest. The staff believes that the tumor is analogous to sarcoma botryoides in 
the vagina of children.” 


CONCLUSION 

The case history of a very interesting and rare bladder neoplasm fomid in a 
5-3'’ear-old bo}’^ has been presented. The neoplasm arose from the region of the 
internal urethral orifice and was classified as a fibromyxosarcoma. Treatment 
consisted of suprapubic excisions and fulguration of the base of the neoplasm, 
but was rapidl}’’ followed by recurrence of the growth and bladder neck obstruc¬ 
tion. The final definitive therapj'- consisted of uretero-intestinal anastomosis and 
total cj’^stectomjL The child has now sundved 8 years. 
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CARCINOM V OF THE BLADDER IN CHILDREN CASE REPORT 

LVRL C I 0\MIV, W VRD A SOAM S and KI NNLIII A I ORUI S 

1 rom the Vroloffi/ Senicc, Depnriment of Si/rf/rrv, Lcttcnmin Ir/fji/ Hospital 
San / Calif 

Carcinoma of flic bladdci in the first dciadc of life is c\cccdingly rare Prioi to 
1037 the literature eoiitiuiicd one ca'-e, rcpoitcd by Doming in 1924 In 1049 the 
Camnoma Registiv of the American Liiologual Association contained only 2 
cases In 1051 the Aimed Forces Institute of Pathology ropoits 1 case m 0,000 
IS beloii the age of 12, an 11-je.irold child A iomcu of cancer in dnldien by 
Daigeon in 104S docs not mention cancer of the bladdei It is oin belief that the 
htciatiirc is i\ ithoiil a detailed case ic])orl and only 1 cases hai c been mentioned 
hj reference only The laiity of this tiimoi in children, and repoits thereon, 
prompted us to add mil case, iilncli uc hehc\e is the fifth case in the lifciatuie 

C\Sn III TOUT 

On Soptcmboi 9,1953 a fl-jeai old boj called his motliei to the bathioom and 
pointed out a “commode full” of blight icd blood Ho had no complaints, noi 
had ho been ill At this time his mother discolored that his tiiinniy stream Mould 
often stop suddenly and start again He m ns seen bj his phj sician, and penicillin 
300,000 units dailj foi G clays was giicii At tlic end of this time he was stiU 
passing blood intermittently, pimlesslj', more mnikcd .at the end of uunation 
He was liospitahrcd locally foi a neck and traiisfeiied to us foi eialuntion Dur¬ 
ing the entire period gross oi microscopic blood was constantly present in the 
urine 

The patient had had measles, mumps and chickciipox There was no histoiy 
of scailct fevei, urinary tract infection, nephiitis, injuries or operations The 
child did not liaie enuresis 

The child was Moll deiclopcd and well noiiiishcd Temperature 98 degrees, 
Pube and respiiation normal Examination externally was normal except for a 
lague, small mass one inch iii diametci in the left suprapubic region It iias 
inoi.able and slightly teiidei 

All laboiatory studies showed nothing remaikable Urinalj'sis giossly pink, 
I 025 specific grax itj , albumin 4 plus, sugai negatii e, mici oscopic loaded m itli 
red blood cells, no casts, culture no giowth 

On Octobei 1, 1953, undei gencial anesthesia, a 15F cystoscope was intro 
duced without difficulty No .abnoim.ahty was noted except the tumoi, desciibcd 
as follows There was a stalk about three centiracteis in length attached to the 
dome of the bladdei, slightly to the left, and somewhat antonoi m position At 
the distal end there was a large tumor shaped like an inverted umbrella with 
the fronds pointing distally In the centei was an ulcerated area which had been 
bleeding (fig 1, A) The tumoi was edematous, red, with some inflammatory 
reaction As the bladdei was emptied it was easily observed how the fronds of 

Accepted for publication October 7, 1954 
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tumor through the cystoscope was much more formidable than the microscopic 
sections. Treatment of these lesions is b 3 ^ segmental resection suprapubically, or 
electroresection, either transurethrally or suprapubicalty. The age of this patient 
and easy accessibility of the tumor made segmental resection the treatment of 
choice. 


SUAIMARY 

A case of papillary carcinoma of the bladder, grade 1, in a 6-year old boy is 
presented. We believe this to be the fifth case mentioned in the literature under 
age 12. The evidence in this case indicates that the tumor certainly developed 
long after birth, that is, it was not congenital. Treatment consisted of a segmental 
resection of the whole thickness of the bladder wall at the attachment of the 
tumor with a margin of one and one-half centimeters wide of the stalk. The pa¬ 
tient was well, with a normal bladder capacity 4 months after operation. 


ADDENDUM 

The patient is well with a normal bladder 14 months after operation. 
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MITOTIC ACTIVITY OF EPITHELIUM OE UKIXVUY BLADDER IN 

ILBINO RAT 

C P ILI5IOMJ, M VIjLPE \M> 1 13 HLRTM.AM I V 
I roni the Department of Anatomy, McGill Onncrsity, Montreal, Canada 

iMilotit tell divisions luue been dcsrribcd as octiiriing in the deep and not in 
the snpeilitial hjers of the bladder cpilbelium 111 the 1 at’ ’andinothei species ’ ' 
rurthermore, it was postulated th it, as in stratified epithelia, the rolls aiising by 
mitosis in the deep huors would migiate toward the surface, transfoim into the 
charatteiisUt cells of the superficial hjerand eicntuall} be lost by de'iiuamntion 
into the lumen of the bladdei - ' To test this hjpolhosis, the mitotic actnitj of 
the tiaiisition il epithelium was iii\estigated m animals fieatcd with colchicine— 
a substance which preients diiidiiig cells fiom progitssing bejond the meta- 
pln«e stage and thus leads to the a< cumulation of aiiostcd metaphases in aicas of 
mitotic actiiit) ’ For this, 48 male Slitimaii rats wnglimg 164-214 gm were 
divided into foui gioiips of 12 animals cadi, all of whidi wtic injected with a 
single dose of colchicine (0 1 mg pei 100 gm bodj weight) These four groups 
were injected icspectivch at Tam, 12 noon, 7 pm and 12 midnight Each 
gioiip was dn ided into thiee subgioups the animals of which wcic sirrihccd at 
c\acth 2, 3 and 4 houis aftei colchicine adinuiistiation The bladdoi-s were fixed 
in Susa and the sections stained with M.csson’s tiicbiome 

Examination of the histologicd sections showed that the epithelium of the 
urinaij bladdei in the rat is comiioscd of siiifacc and deep lajois The surface 
htjcr IS made up of a single cellular low m contact with the lumen, the cells aio 
large, often biiiuclcated, and aic lefeiicd to bcieaftei as “suiface cells ” The 
deep layer is appaiently composed of several cellular sfiata located between the 
suiface layci and the lamina propiia, the cells me smaller than those of the 
suiface lajci, and aie referred to hereafter as “deep cells " By nuclear counts it 
was found that 9 7 per cent of the nuclei wcie picsent in the surfaie lajei and 
90 3 per cent in the deep layer 

Mitotic figures were seen in both suiface (fig 1) and deep lajere (fig 2) 
Since the animals had leceived colchicine, oiilj prophases and blocked meta 
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Figs. 1 and 2 
Table 1 


Time of Injection 

Percentage of cells di\idvng per hour 

Deep layers | Surface la>er 

12 noon 

0 21 

0.27 

7 p.m. 

0 04 

0 10 

12 p m. 

0 01 

0 08 

Tam, 

0 01 

0 06 

Grand Average 

0 07 j 

0 13 


phases were present. To e-^raluate the mitotic rate of the two cell types, 2000- 
2500 nuclei per bladder were counted in fields selected at random in the bladder 
epithelium. A record was kept of the number of nondividing nuclei and mitoses 
(prophases and metaphases) for the surface and deep laj’-ers. The mean mitotic 
activity per hour of both cell types was calculated in each subgroup by dmding 
the number of mitoses obseiwed in any one animal by the number of hours between 
colchicine injection and sacrifice and averaging these figures (table 1). The num¬ 
ber of cells undergoing mitosis over a 24-hour period was calculated to be 
approximate^ 1.6 per cent for deep cells and 3.1 per cent for surface cells. 

At all the time inter^mls studied, the mitotic activity of the epithelium was 
less in the deep than in the surface layer (table 1). In addition, the mitoses of 
both layers were most numerous in the animals injected at noon and least so 
in those injected in the early morning, a fact showing that the mitotic activity 
of the bladder epithelium w^as subject to diurnal variations. 
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The high nilc of mitotic activity suggested that here, as in other epithelia,''**® 
newly-formed cells may replace those lost hy desciiiamation. Previous authors 
stated that this loss was compensated by cells arising from mitoses of the deep 
cells.’*^ The finding of abundant mitoses in the surface layer indicated that cellu¬ 
lar replacement may also bo providctl b^’ surface cells. 

* Lcblond, C. P. suul Stevens, C. IC.: The constniit renewal of the inlcstiiuil ejnthclium 
in tlie jiUiino rat. Aimt. Itcc., 100: 3,)7, HUS. 

* Storey, W. I', ami Ixililomt, C. I*.: Measiironicnt of Ibc rate of [irolifcration of epidermis 
and associated structures. Ann. X. V. Acad. Sc., 53: 5.'i7, 1951. 

Stevens, C. P. nml Leldoml, C. P.: Uenewnl of the mucous cells in the jiastric mucosa 
of the rat. Anat. Hoc. 116: 2.31, 19.73. 
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THE EXPERIMENTAL USE OF SEROMUSCULAR GRAFTS IN 
BLADDER RECONSTRUCTION: PRELIMINARY REPORT 


WILLIAM C. SHOEMAKER and HORACE D. MARUCCI* 

From Ihe Departments of S^irgery and Urology, Hahnemann Medical College and Hospital 

Philadelphia, Pa. 

A feasible method for the plastic reconstruction, repair, or substitution of 
congenital or surgically acquhed defects in the urinary tract has been long looked 
for by the urologist. A practical method of accomplishing these objectives would 
lend itself to the solution of many difficult clinical problems met in the urinary 
tract. A new method for the plastic reconstruction of the urinary bladder using 
seromuscular grafts from the terminal ileum and colon is herein described to¬ 
gether with our observations regarding the functional capacity and physiologic 
characteristics of the reconstituted oi'gan. 

The repair of defects and reconstruction of the bladder have been attempted 
by others with a variety of materials. The use of free fascial grafts, segments 
of intestinal tract, pleura, peritoneum, and gallbladder has been reported. Each 
method described has had serious drawbacks and none has proved entirely 
satisfactory clinically. 

The use of free fascial grafts, in experimental animals, was reported by Neu- 
hof,^ Koontz,^ DeMuth,^ and Baret.^ Transitional epithelium from the bladder 
was found to overgrow the fascial graft. However bone formation and shrinkage 
of the graft was reported in the majority of cases. Repair of one case of exstropy 
of the bladder, in man, was reported by Kirscher,® with demise too soon for 
evaluation. 

The use of ileal segments to increase bladder capacity has been reported by a 
number of authors.® ■ ® Cibert® reported the use of this technique in a case of 

contracted bladder resulting from tuberculosis. 

The use of the terminal ileum with a portion of the ascending colon, as a 


Read at annual meeting, American Urological Association, New York, N. Y. June 1,1953. 

* Present address; 144 S. Harrison St., East Orange, N. J. 

Note by editor. Drs. Shoemaker and;AIarucci were awarded a prize in the Essaj' Competi¬ 
tion held annually by the American Urological Association under the Committee on Scien¬ 
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subbtituto l)lntlder, with preservation of the iiretlua or an aitificial stoma to 
dh ert tlie nrinaiy stream lias been lepoiterl by a mimboi of autliois.‘“ Rubin®" 
repoitcd on the use of a poition of a sigmoid as an aitificial bladdei together 
Mith an exhaustive sun 03 ’ of tlie literatuie 

These liave appeared to work well in some instances but in all the absoiption 
of ininary constitutents and the peisistente of the mucus sccieting intestinal 
opithchiim bar e been serious draw backs.®' 

Lax’" used a pieserved gallbluddci as a substitute bladder, in one human 
case w'lth postopeiatix e death from utcmia 

Small defects in the alimcntai 3 ’ tiact have been repaiied w’lth poitions of 
pleura and peiitoneum,®" as patches, with cpitheliali/iation However repair of 
the bladder has not been leportcd. 

The use of intestinal flaps dci’oid of mucous membrane in the pioblem of com¬ 
mon duct repair was fust attempted 1 ) 3 ' Giotzingei, Shoemaker and Za 3 'don®' 

In approaching the pioblem of bladder recoiistiuction it was felt that an 
ideal tissue graft for segmental repaii or complote substitution of the bladder 
should satisf 3 ' the following criteria: 

1) The matoiial must bo casiK' available in the foim of an intact, viable giaft 

2) Largo aieas of the potential graft must bo readil 3 ' available and easily 
mobilized without jeopardizing the intact blood suppl 3 ’. 

3) The graft should be such ns to allow the icgonorntion and rcgiowth of the 
transitional typo epithelium normallx' found m the bladder. 

4) Thoio should be sufTicicnt pliability of the graft material to allow it to be 
shaped to the goncial configuiation of the bladdei. 

6 ) The graft should have an inherent functioning muscle ln 3 ’ei. 


'“Tizrom, 0 md rogRi, A Die Wcidcrheislellund dor Ilnrnbl'ise, Kxperimcnlolle 
Un'creucluingcn Ccntr.dbl f Cliir , 15: 921. 18SS 

\ erhoogen, J. Ncostoniic urctero cccsic rormstion d'uno nouvcllc poiiclic vcsicnlc 
"'““nnouveuretre Ass rr.me d’urol , 12:352,190S 

-Abikkos, M* 5Cur Bolniidliia dcr Blnseiicklopic Umunndlung der AusKCScli.'llten 
zer Blisc und dor Appendix 7 ur Urctliin Zcntrnlhl f Cliir , 37: 1073, 1910 
bengominn, P Erzatz der Extnpieren Ilarnbl isc durcli das Coccum Zentr.albl f 
Chir , 36:1697,1912 

" Bisgard, J B and Kerr, II 11 Substitution of tlie urinan bladder with an isolated 
of sigmoid colon Arch Surg , 69: 1919 S«o. 

Lrilchnst, It K , Merricks, J 3V , Hamlin, II H and Rieger, I T Construction of a 
substitute bladder and urethra Surg , Gtiiec A, Obst , 90: 752, 1950 
jjjj, f *f-L and Ncwland, D L Substitute for urin iry bladder J A M A , 160: 177, 

n Bricker, E M and Eiseman, B Bladder reconstruction from cecum and ascending 
coion^following lesection of the pelvic visccr.a Ann Sing , 132: 77,1950 

Rieger, I T Purther exiicrimental studios and observ.itions on iiretcial reflux and 
urinary divereion Surg,G 3 nec A, Obst, 97:317.1953 

, rn . ^ experiment.al studi' on the reduction of ureteral reflux Surg , G\ nec 

& Obst, 96: 93, 1953 ‘ t. . j 

Rubin, S 3V The formation of an artificial bladder with perfect continence, an 
experimental study J Urol , 60: S74,194S 

g. 391 ^ 3 ^"’ ^ ^ * Hiscussion and review' of article by Cibcrti* in Urological Survex , 

j 3 »I’Bladder made from gall bladder Arch Ital di chic , 11:333-359,1925 
J . "'"f Singleton, A O lvalue of free giafts of peritoneum oi pleura in 

E large defects in the alimentary tract of the dog Surg , Gynec A: Obst , 92: 166, 
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6 ) The graft should not resorb electrol 3 des or nitrogenous wastes of the urine. 

7) The graft should not produce mucus or irritating substances. 

MATERIALS AKD METHOD 

Six male and four female mongrel dogs weighing from ten to sixteen kilogranis 
form the basis of this report. Under intravenous nembutal (60 mg. per o kilo¬ 
grams bodj’^ weight as an initial dose) and pentothal anesthesia, a loop of ter¬ 
minal ileum or colon approximatelj’' ten to twenty centimeters in length was 
served from the intestinal tract. The continuity of the gastro-intestmal tract 
was reconstituted 63 '' means of an end-to-end anastomosis. 

A longitudinal mcision through the bowel wall of the isolated loop was made 
approximatel 3 '' one-half to one centimeter from the mesenteric border. The 
mucous membrane was elevated and completety removed from the muscular 
la 3 "ei’S. The flap was then folded transversety with the serosal surfaces facing 
each other; the rfvo leaves were united b 3 ’^ means of a continuous suture placed 
one-half to one centimeter from the mesenteric border on the opposite side of 
the mesenter 3 ’^ as the previousty described longitudinal incision. Thus a “hod”- 
shaped seromuscular flap with a mesenteric pedicle was created. Approximate^ 
ninety per cent of the bladder was resected, leaving onty the trigone and a 
narrow margin of residual vesical tissue around the urethra and ureteral orifices. 
The graft was brought inferiorty to the region of the bladder and vesical rem¬ 
nant. A No. 14 dePezzer catheter was inserted through the anterior wall of 
the newty reconstructed bladder and brought out through a separate stab 
wound in the skin. The abdominal wall was closed in la 3 ’’ers. 

Excretoiy urograms, C 3 '’stograms, and c 3 ^stometrograms were done under 
veiy light anesthesia of intravenous pentothal for better control in the handling 
of the dogs. Urograms were made with 70 per cent urokon and diodrast in doses 
comparable to that given infants of the same weight, i.e., 9.7 cc per kilogram. 
C 3 ^stograms and c 3 ^stometrograms were made b 3 " introducing a No. 16 Fole 3 ^ 
catheter into the bladder in the female dog, or b 3 ’^ means of a No. 5 ureteral 
catheter in the male dog. Residual urine and bladder capacity were estimated 
at this time. At sacrifice the entire genito-urinar 3 ’^ tract and graft area with its 
mesenteric pedicle were removed and sectioned. To determine the absorptive 
pattern of the graft, blood chemistries including urea nitrogen, chlorides and 
carbon dioxide combining power were taken preoperativety and at intervals 
throughout the follow-up period. Sodium and potassium levels were similarl 3 '^ 
obtained. 


RESULTS 

Five dogs were sacrificed at 1 week, 3 weeks, 7 weeks, 3 months and 3J^ 
months respectively. The five remaining dogs were alive and health 3 ^ after two 
and one-half to four months postoperativety. The results of the 10 dogs used 
in this series are presented in table 1. In 2 cases low grade urinaiy tract infec¬ 
tion Avas noted which readily responded to chemotherapy. Postoperative in¬ 
tussusception developed in one instance and the animal was sacrificed at 1 week. 
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M 

27 

3 A- TT 

2’(i mos 
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GO 

G3 
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1 


13 

M 

19 

1 i M 

[ mos 

none ' 

120 

1 

none 






imSr uiogram (30 mms ) 40 dins postoporitivclj Note bilateral 

eorm d upper ^ e\crotor\ program (30 mms ) IIG dais postoperativelj Note 


e anastomotic site was nell healed and no obstuictioii or infection of the 
unnarj tract iias found One dog saerificod at 7 necks iias found to hate a 
ow grade, localized peiitonitis appaiently arising at or near the intestinal 
nap See table 1 

Supnpiibic fistulas closed spontaneously inlhin soien days after removal of 
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the tube. Urinalyses taken at inteivals postoperatively showed no gross or 
microscopic abnormalities except in the tMO animals in which a transient low 
grade urinary infection developed. 

Objective study of the animals shoived that there was no incontinence, fie- 
qnenc}'- or retention. Immediatelj'^ after voiding the dogs veie catheterized, on 
several occasions, for residual urine. At no tune was lesidual urine found. 

Excretory urograms showed bilateral hj'-dronephi osis and hj'^dro-ureters 
(fig. 1, A) in onlj’- one dog 3 weeks postoperatively; subsequent study taken at 
the end of the 3 months showed leturn of the upper urinary tiact to normal 
(fig 1, jB). The cystograms showed smooth bladders (fig. 2) in 9 cases and a 
somewhat deformed bladder in one case. There was no functional disabilit 3 r in 
any of the dogs in the series. Cj^stometrograms (fig 3, A) showed apparently 
normally functioning bladders. 

Results of the blood chemistry determinations reveal comparativelj’^ normal 
urea nitrogen levels and electrolyte balance in all dogs when follow-up values 
are compared with preoperative controls (fig. 3, B). Minor initial postoperative 
elevations of blood urea nitrogen were noted in 5 dogs. In sL\ of 8 cases followed 
over two months the final urea nitrogen level was lower than the preoperative 
value, while in the remaining two dogs final values were oiilj’- slightly higher 
than the controls. In one instance there was an elevation of the carbon dioxide 
combining power above the control level, in a dehj^drated dog on the seventh 
postoperative day. This piomptlj”- fell to normal after adequate hydration. 
Chloride levels remained in the range of the preoperative controls. In no instance 
were we able to find hyperchloremic acidosis or uremia. 



Fig 2 Dog 6 Anteioposterior and lateial cystograms/8 days postoperative!3^. Capacity 

150 cc Note smooth bladder and lack of reflux 
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Fio. 3 Dog 14. /I, c\stom{'trograRi 00 days posloperatively. IS, giapli of blood ehemistry 

oclerminations. 

Xccropsy studies showed grossly iioimal genito-urinary tracts (fig. 4) with 
viable intact grafts in all cases. Sections of the kidney taken routinely appear 
normal. All of the bladdeis Mere well healed. The animals sacrificed at 1 and 3 
weeks postopeiatively showed a roughened area in the bladder mucosa probably 
due to catheter edema. Theie was no marked gioss delineation between the 
graft site and remnant in these animals. The vascular pedicle appeared grossly 
normal. There weie a few soft adhesions between the graft and loops of intestine 
on the abdominal aspect of the graft. 

Histological sections made of the graft areas show gradual development of 
transitional cell epithelium in the area previously occupied by serosa (fig. 5). 
This change begins early and is apparently complete at seven weeks. Intact 
muscular laj’ers and abundant vascularity were noted in all instances. The outer 
layer of the reconstructed bladder becomes covered with loose areolar tissue. 
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Fig. 4. Dog 7. Gross specimen of urinary tract. Animal sacrificed months postopera- 
tively. Bladder capacity 150 cc. 


— A .A 
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Fig. 5. Dog 14. Histological section of graft. Animal sacrificed at 3}i months. Transi¬ 
tional epithelium covers seiosal surface of graft. 
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DISCI.‘iSIOV 

Repni of blacldci defects lias been met with considciablo ditTiculty in the past 
iVsccnding infection, the piodiiction of mucus and absoiption of olcctioljtcs 
and iiitiogciious wastes, may preclude satisfactory results We ha\o been 
unable to hud am icpoils in the hteratiiic desmbuig the use of intestinal seg¬ 
ments devoid of mucous mcmbiane, oi the seiosal nspott of intestinal segments 
applied to the luminal suiface in a iceoiistiuclcd binddci A new method of 
rcpaii of surgicall 3 cicatcd defei ts in the urinary bladdoi of dogs, using segments 
of intestine in whuh the miuoiis mcmbiane was stiippcd fiom the sciomiisciilai 
coat, has been des( nbed In this tcihmqiio the seiosil hnuig was placed on the 
luminal side of the newly rc'constriKted bladdei Oiii cspeiienee m this pie- 
liminan cspeiimcntal studj leads us to heheae that the seiomiiscular giaft 
satisfies all of the pievioiislj posed ditcrn for an ideal tissue graft Subtotal 
resection of the bladdei leiving oiilj’ the trigone and a nvrrow miigui around 
the uietlua and iiicteral orihtcs was used in this studj, because it was felt that 
complete cvstcetomv might interpose the f.aitoi's of obstiuetion and uifoction 
uihcront in the problem of luetoral anastomosis Ilowevoi, wo liaic alroadj' 
perforaied complete cjstcetomics and anastomosis of iiretcis into a substitute 
seromuscular bladder in a sciics of dogs The results of those oxpciiments haye 
not been complotelj satisfactoij’ with legaid to uietcial implantation This we 
feel IS a pioblcm of teehmquo which is being remedied in a current study 


CONCI USION 


Cnterm of matoiial for an ideal bladdei graft have been listed and a now 
method for bladder rccoiistiuction fulfilling these icc|unomonts has been de¬ 
scribed 

A series of 10 dogs with bladdois. icconstrueted using the sciomuscular giaft 
techiii(|ue weie observed dining a four month follow up peiiod Resultant normal 
voiding ability, absence of lesidual mine, blood chemistij studios, urogiams, 
cjstogiams and cj'stometiograms indicated cssciitiallj' normal dynamics and 
urinary tiact function 

Histological examination demonstrated overgiovvth of the seiomuscular giaft 
bj tiansitional epithelium, preservation of miisculatiiio and iich vasculaiitj of 
the intact v lablc graft 

Tuithei application of this technique is being studied 


The authors wish to expiess their gratitude and appieeiation to Di Edward 
W Campbell and Dr G John Gislason of the Department of Uiology and to 
Drs AVillmm L Maitin, Paul D Giotziiiger and Alex W Uhn of the Depart¬ 
ment of General Surgery foi then guidance, advice and encouiagement 
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URINARY AND FECAL INCONTINENCE DUE TO CONGENITAL 
ABNORMALITIES IN CHILDREN: MANAGEAIENT BY TRANS¬ 
PLANTATION OP URETERS TO AN ISOLATED ILEOSTOMY 

OLE J. JENSEN, JR., HAROLD E. EGGERS, ALEXANDER H. BILL and 

DAVID R. DILLARD 

From the Childrens’ Orthopedic Hospital and the Department of Surgery, School of Medicine, 
University of Washington, Seattle, IVas/i. 

The combination of urinary and fecal incontinence due to congenital nerve 
defects presents a most difficult problem since the ureters obviousty cannot be 
transplanted to the rectum or sigmoid by the usual manner. 

When recently faced with two such cases, the most feasible solution to the 
problem seemed to us to be the use of the so-called Bricker procedure (fig. 1). 
In this operation a short segment of terminal ileum is isolated. The proximal end 
of the segment is closed and placed at the sacral promontoiy and the open 
distal end is led out through the abdominal Avail. The ureters are transplanted 
to the proximal portion of the isolated ileum AALich then acts as a conduit from 
the ureters to the skin AAdiere the urine can be collected in a skin-adherent 
ileostomy bag. According to Bricker, this procedure Avas first carried out clinically 
by Dr. Heinz Haffner of St. Louis. 

Without treatment, these patients are uncomfortable because of constant 
soilage and skin maceration. They are malodorous, sociall}’’ unacceptable, and 
unable to indulge in manj’- of the acthdties of a normal life. They are frequently 
severely ill because of urinary infection and the cA'^entual outcome in man}’’ cases 
is death from renal failure. 

We present our experience in support of the idea that the Bricker procedure 
might haA'^e Avider application. 


CASE REPORTS 


Case I. No. A-5636. A. P. Avas born Avith complete exstrophy of the bladder, 
unusually Avide separation of the symphysis pubis, imperforate anus and 
rectoperineal fistula, bifid scrotum, bilateral inguinal hernias, spina bifida 
occulta Avith a hemivertebral deformity of the third and fourth lumbar A'^ertebrae, 
and a left club foot. 

At 2 months of age the hernias were repaired and then, at a separate procedure, 
an attempt Avas made to correct the imperforate anus and fistula. A functioning 
sphincter Avas not obtained, probably because of a nerve defect related to the 
spina bifida. 

At 16 months, excretory urography (fig. 2, A) shoAved grade 3 ureterectasis 
and caliectasis AA’ith bilateral ureterovesical obstruction. The blood urea nitrogen 
was 40.0 mg. per cent. A bilateral uretero-ileostomy Avas then performed after 
the method of Bricker. The postoperative course Avas uncomplicated. One 


Read at annual meeting, Western Section of American Urological Association, Victoria, 

B. C. April 19-22, 1954. . „ r, xr a -i f TT <3 
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month after surgery e.xcietory urography showed a definite deciease in the 
dilatation of the light upper tiact. Grade 3 dilatation, however, peisisted on the 
left The e'cstrophicd bladder was removed Avhen the child was 27 months 
old (10 months postopoiative) and pyelograms at this time showed grade 1 
dilatation bilaterally. At 30 months (13 months postoperative) the pyelograms 
(fig- 2, B) were interpreted as essentially noimal. At 32 months (15 months 
postoperative) the plasma CO 2 combining power was 20.0 mEq./L (normal 
25-30 mEq./L); blood urea nitiogen 17.0 mg. per cent; chloride 103 mEq./L 
(normal 98-100 mEq./L); sodium 142 mEq./L (normal 135-145 mEq./L); 
potassium 4.3 mEq./L (normal 3.5-r).5 mEq./L). 

An ileogram (fig. 2, B) -showed a -segment of ileum which irregularly tiaveisod 
the right lower quadrant of the abdomen. Ilepeatod catheterization of this has 
shown a lesidual urine of 0-3 cc. Thi.s would indicate that this segment of ileum 
acts primarily as a conduit and not as a lescrvoir, thereby reducing the op- 
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Fig. 3 


portunity for re-absorption and also eliminating urinary stasis and resultant 
urinarj'" infection. 

The skin about the ileostomy has remained clean without ulceration or 
infection (fig. 3). The urinary discharge has been managed satisfactorily by the 
use of a diaper. When the child is older he will be fitted with an ileostomy bag. 
Fecal incontinence and impactions are now readily controlled by the use of a 
mildly constipating diet and simple daily enemas. 

The improvement in his general condition has been striking. He runs and 
plays actively with other children and is health}’’ and happy. There has been 
improvement in his renal function and urinary tract infection has been absent. 

Case 2. No. A-4340. I. A. was born with a m 3 ’^elomeningocele which was re¬ 
paired at the age of 3 months. The child was paraplegic and had bilateral dis¬ 
located hips. She had had both urinary and fecal incontinence since birth. The 
rectal sphincter was flaccid and urine gushed from the urethra on light pressure 
over the lower abdomen. Chronic and recurrent urinary tract infection was 
controlled at first by gantrisin but finally became resistant to all urinary anti¬ 
septics. 

At 3 years of age cystoscopy revealed severe cystitis. An excretoiy urogram 
(fig. 4, A) showed grade 3 dilatation of the upper urinary tract. The blood urea 
nitrogen was 11.6 mg. per cent. At the age of 3 years and 4 months the Bricker 
procedure was perfonned. The postoperative course was excellent. 

Since surgery, the patient has had no further episodes of chills and fever. 
Chronic purulent cystitis of the unused bladder persisted for several months 
but appears to be controlled. Excretory urography 6 months postoperatively 
(fig. 4, B) shows essentially normal kidneys. At the time of writing (9 months 
follovdng operation) her plasma CO 2 combining power is 23.0 mEq./L (normal 
25-30 mEq./L); blood urea nitrogen, 12.0 mg. per cent; chloride, 102 mEq./L; 
sodium, 143 mEq./L; potassium, 4.7 mEq./L. 

Clinically she has shown no signs of acidosis, and her general growth and 
development have been normal. Her bowels have been adequately controlled 
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by diet and daily enemas. There has been no skin maceration. Repeated lesidual 
urine determinations from tlio ileostomy have been loss than 4 eo. Although E. 
cell Tvere cultured from the ileostomy on one occasion she has shown no signs 
of upper urinary tract infection. 


DISCUSSION 

The chief problem in the mauageraent of these patients is to establish some 
kind of unobstructed urinaty flow, and yet one which the patient can easilj' 
handle. The method selected should not leave the patient susceptible to 
unnary infection, electrolyte disturbance, or kidney damage. Where the 
fecal control is concerned wo and others have found that most childi en with an 
incontinent anal sphincter can have good bowel control by the use of a constipa¬ 
ting diet together i\ ith regular enemas. 

The alternatives which could be considered for urinary diversion include 
(fig C): I) bilateral skin ureterostomies or nephrostomies, 2) a permanent supra¬ 
pubic cystostomy, 3) “muscle sling”, and other urinaiy sphincter reconstruction 
procedures, 4) ureterosigmoidostomies with a left Ion er quadrant end sigmoid- 
ostomy (so-called “wet colostomy”), 5) transplantation of the ureters into an 
isolated pouch of large bowel (i.e. isolated sigmoid pouch or cecal pouch), 
and finally 6) the use of a segment of ileum as a conduit from the ureters to a 
collecting bag on the skin (the Bricker procedure). 

The procedure which we have used in our 2 cases was described by Bricker 
in connection with patients lequiring removal of the bladder and rectum for 
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Bilateral cutaneous Permanent Muscle 

uneterostomy cystostomy sling 



Fig 6 

carcinoma. This method emplo 3 '^s an isolated piece of ileum to lead the urine 
from the ureters out to a position on the anterior abdomen where a plastic, easily 
removable collecting bag can be cemented to the skin. The piece of ileum is not 
intended to act as a reservoir or artificial bladder but rather as a tube from the 
ureters to the abdominal wall. 

A theoretical objection to this procedure lies in the possibilit}'’ of excessive 
absorption of urinary constituents by the segment of ileum. In this regard 
Reiger et al. have shown in experiments on dogs that an elevated blood urea 
nitrogen and depressed CO 2 combining power are definitely related to the length 
of small bowel exposed to the urinary stream. Ileal loops greater than 35 cm. 
in length were not compatible with life. Merscheimer et al., using a 10 cm. 
length of ileum for bilateral ureteral transplants in dogs, report no evidence of 
infection and normal pyelography and blood urea nitrogen determinations after 
an 18 month period of obseiwation. Our ileal segments were 35 cm. and 22.5 
cm. long respectivelj'^. We have not found these to be too long as eiddenced by 
the normal chemistries. 

It is well known that urea and chloride are absorbed from isolated pouches 
of intestine when present in concentrations usuallj'' found in normal urine. 
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Three dilTcieiit fndors eontiibiite to eloctioMe le abs,oij)fioM 1) tbe ooiuen- 
tratioii of tbe elcctioljto iii the urine, 2) the length of time the urine icmains 
m contact \Mtli the absoibing surface of tbe intectinal tract, 3) tlio aiea of in- 
tostnnl muposi exposed to the uiino AVith hjdiatiou, electroh te lo-absorjition 
will be kept at a minimum Since piolongcd pooling of urine leads to clectiolj te 
re ibsoiption, frequent cmjitj mg of uriinri pouebes is nd\ ised and bj emplox mg 
a short piece of intestine it aits as a conduit lathci than icsenoir This m turn 
furnishes a rolatnely small absoibmg suifate and mmimircs electrolyte absorp¬ 
tion 

That stasis has not been piescnt m out cases was demonstrated bj' tbe finding 
of onU 1 cc of residual urine oi less on icpeated catlietcii/ation of the 
ileostomies Lack of stasis, a slioit length of bowel and isolation fiom the fecal 
stream, Imxe all contributed to tbe suc(c-.sful outcome m these childien 
0ur2 cases hax e show n giatifj mg clinical results E icb child has showai marked 
clinical imprmcment following the operation In both cases tlicio was scxcie 
bilateral li}droncphrosis wliicb subsided following siirgoiy In Brickcr’s c\- 
penenco, 8G per cent of all meters, including the bjdioiicjibiotic ones, aic oitbci 
normal or show minimal hjdroncphrosis G months to 1 xcars following tians 
plantation 

The incidence of infection is low IJccogmrable pjcloncphiitis oecuricd m 
onh 12 cases out of 03, m a long teim follow-up study In 51 cases reported bj 
Bricker, there has been no case of hyperchloremic acidosis 
Our 2 patients ha\c been free from uiinary infection since surgery wlieieas 
before surgerj' iiimarj infection was e\ci present Blood urea mtiogen detei- 
mmations luxe become noimal following siiigciy m one patient and hax'o re¬ 
mained normal in the otlioi From the point of x lew of conx'cmence to the patient 
and the parents, these two children haxm lequiicd little extia care Then diapeis 
are at present xvorn on the abdomen and skin maceiation has not occuired m 
either case The manufacturer of the plastic bags is tentatix ely planning to fit 
these children xxith then appliances at 5 years of age 
Cordonmer has utilized the ileal segment for caicinoma of the urinaiy bladder 
in 19 cases Although it is too early to oxmluate his results as fai as cancel surgery 
IS concerned, he beliexes that the lesults aic highlj satisfactoiy He maintains 
that the principal adxantagcs of the Brickci opciation are the complete elimina¬ 
tion of the electiolyte imbalance and i eduction in the amount of urmai 3 ' sepsis 

SUXIMAUX 

The case histones of txxo children xxith both uiinary and fecal incontinence 
due to congenital abnormalities me presented The uietors weio transplanted 
into one end of an isolated segim nl ol ileum xxhich was then biougbt out on the 
abdominal xxall to act as a uimaiy (ondmi (I he Biickci piocedure) The fecal 
incontinence has been leadily linndhd by a mildly lonstipating diet and simple 
enemas 

Previously existing hydioncpliiosih has impioxid m each case 
Previously’ present urinaiy mf< (tion 1ms be on oliininaled 
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The blood electroljde patterns have been found to be normal 9 and 15 months 
after operation. 

819 Boylston Ave., Seattle 4, TFos/i. 
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SURGICAL I'REATMEXT OF HYPOSPADIAS 
DONALD K. SMITH 

From the Department of Surgcru-Uroloay, Unitcrtilti of California School of Medicine, 
San Francisco, Caltf, 

It has only been during the past 10 j’cars that men expeiiejiced in the surgical 
correction of hypospadias have published critical revieivs of tlieir methods of 
treatment based on scries of twenty to fiflj’ or more eases. We can now evaluate 
moio clearly that which is good and that which is unsatisfactoiy. 



Fio 1, First stage. Typical deformity of liyposp.adiac penis showing ventral cliordee, 
abnormally placed meatus, and hooded dorsal foreskin. Dotted lines indicate incision. 
(From Smith and Blackfield, Surgery, 1852.) 

In the recent past I have had occasion to criticize the Browne modification of 
the Duplay-Marion operation. Since then .T ohanso n has published careful follow¬ 
up studies on the 50 cases originally reported by Browne. He concluded that the 
results were excellent. F ogh-Andersen has also described very good results with 
this method. Of 34 patients so treated, fistulas developed in only 12 per cent. The 
caliber of one urethra, portrayed by urethrography, was of normal size. Gelbke 
has reported considerable sirccess with this procedrrre, as have a good marry 
surgeons in this country. The incidence of fistulas appears to be in the neighbor¬ 
hood of 15 per cent. 

Readat annual meeting, AmericanUrological Association, New York, N Y June 3,1954. 

329 



330 


DONALD R. SMITH 


The other type of repair which has proved satisfactorj'- makes use of a com¬ 
pletely formed urethra comprising penile skin wliich is covered by a scrotal flap. 
Using scrotal integument allows the fomiation of a urethra of wide caliber. 
(Blair, Cecil, Culp, Goodhope, Wehrbein, Smith.^)^B^ai’s, however, has been able 

1 l COTTOOT'S. 

Urelhi'a! giioovG 1 caver-rioao. 

ConpoT-a cavST'nosa 






‘ j ' ' ' ' SpOT5glOSU.Tn 

CoT'po'na cs'/ei'-nosa 



Fig. 2, 1, Anatomy of hj'pospadiac penis A, shaft laid bare, chordee reduced. Normal 
corpus spongiosum occupjmg midline. B, cross section of proximal shaft showing corpora 
cavernosa and corpus spongiosum \\ith urethra external to it. Urethra is attached to spon¬ 
giosum by tno fibrous bands. Fibrous connective tissue occupies crevasses where corpora 
meet. C, cross section distal to hypospadiac orifice. Corpus spongiosum is present. It is not 
fibrosed. I), at times, spongiosum is absent. Light band of connective tissues lies between 
two corpora cavernosa 

2, Circumferential incision made just proximal to corona Foreskin is dissected from 
shaft Incision carried proximally on ventrum and extended just bej'ond it. Considerable 
cuff of skin should be left about meatus so that suture lines do not encroach too closely upon 
it; stricture might result. Skin flaps are freed by dissection with small scissors. Skin edges 
handled nith double hooks. Fibrous bands beti\een corpora should be sought and resected 
It may be necessary to free distal urethra and shift it posteriorly to complete correction of 
chordee. (From Smith and Blaekfield, J. Urol 1948.) 




Fig. 3. A, area of ventrum thus increased re(|uircs more skin for rover. Th*s is ol)tjuncd 
hy separating double fold of foreskin thereby converting it into single layer, ^'his rcduiuhint 
flap is split down midline 2 to 3 ern. so that a and h meet at frenum without eonslricting 
shad jet affording an ado(|uale junl loose rover for ventrum. If more )s needed here, dorsal 
slit is further deepened. Tins of a and aliotdd be excised; their blood suppJ.v often is im¬ 
paired. B, adjacent .skin eugCb at corona and on ventrum are sutured with nonab.sorbablc 
material. (From Smith and Hlnckficld, J. Urol. 1918.) 



Wehrbein scrotal tube pedicle Width of flap is equal to at least one-half cir- 
umii^ence of penis and should ho marked out without any traction being placed on scro- 
R too small diameter is worthless 

Biirf of skin is freed from scrotum and formed into tube with skin on its external 

ill shouhi be placed .at this lime so that urethra will not be accidentally in- 

If.orifice should he on iienilc shaft, lube siiou* ’*-’* ■ ‘ ’junc- 

1 .°^*-Incisions arc covered with zeroform gau?sand ■ . . ivith 

lased stockinet. Penis is in dorsal position Dressin ' ■ ■ ■■ ■■■ : ■'ed in 

» days. (From Smith and Blackfield, Surgery 1952.) 
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to coi’er the new urethra successfully with the lateral penile skin flaps. The inci¬ 
dence of fistulas with these procedures is also about 15 per cent. 

I have had occasion to repair the hj^pospadiac penis of 62 boys. The urethral 
tube has been completel}'^ formed from the ventral skin and the resultant defect 
has been covered with scrotal integument. Eighteen of these patients were treated 
bj^ the three-stage procedure described b 3 '- Blair. In the remainder (44) a modified 
two-stage Wehrbein operation was used. 


TRE4TiMENT OF CHORDEE 


It has not been uncommon in the histoiy of medicine for misinformation to be 
repeated from paper to paper and from te.xtbook to te.vtbook. This is certainly 
tiTie so far as descriptions of the cause for the chordee are concerned. It is claimed 
that the penis is foreshortened ventralty because the rudimentary corpus 
spongiosum has undergone fibrosis and, therefore, contracture. Medical illustra¬ 
tors have been compelled to draw a hea\y band of fibrous tissue tying in the 
midline distal to the meatus. I have corrected the chordee of 73 3 ’'oung boys; I 
have found this heav 3 ’- band of tissue in onty 3. The 3 " had sciotal hypospadias. 



Fig. 5 Second stage (Duplay-Wehrbein) yl, U-shaped incision 3Vidth of this flap should 
equal tuo-fifths to one-half circumference of p^enis thus furnishing urethra of uide caliber 
Small catheter is placed in bladder B, C, urethra formed iiith Lembert sutures of No. 0000 
ureteial gut on atraumatic needles. Care is taken to invert edges of skin Urethra in region 
of abnormal meatus should be further re-inforced n ith second suture la3^er for fistula some¬ 
times develops here. (From Smith and Blackfield, Surgery 19o2 ) 
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‘■511111,11 iinu illiickliold, Kurgery 1952.) 


1 ormally the skin of the penis slides cnsil 3 ' on tlie shaft. This is not true of the 
® ■ n distal to the abnoiTnall}- jilaccd orifiee; it is tightlj' adherent to the under- 
J lag fascia. Separation of this skin from the shaft will reduce the ehordee almost 
completely in most instances. Furthermore, close inspection will rermal that a 
normal corpus spongiosum is almost alwaj's pre.scnt in the midline (fig. 2, A). It 
IS not fibrosed. It is quite apparent that the urethra lias left the corpus and be- 
come subcutaneous. The urethra is attached to the corpus by two fibrous bands 
S- , B). Between the three corpora (ventro-laterally) a normal amount of 
connective tissue is present. Division and resection of these small bands maj' 
turther elongate the ventrum (fig. 2, C). 

tunes, the corpus spongiosum is absent. In this case, fibrous connective 
^ssue occupies the crevass between the corpora cavernosa (fig. 2, D). The ehordee 
^h ^ reduced by e.\oising this tissue which is about 1 mm. tliick. 

e size of the ventrum increases as the ehordee is reduced; this defect re- 
ide'T^ from some other area. The redundant prepuce is an 

a source since it is thin, resilient and hairless. It will later be incorporated in 
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the urethroplasty as a complete tube. The procedures described by Blair and by 
Nesbit are therefore admirablj’- suited to the repair of the chordee. 

On occasion, the distal urethra is roofed OA'er b}’' attenuated mucosa and skin 
which must be split open back to tissue of normal thickness. At times, meatotomy 
will be required since stenosis is not uncommon. 

I am convinced that the repairs should be complete by the time the child 
reaches school age; the chordee is corrected at the age of 18 months. If the penis 
is smaller than normal (and it is apt to be in the more severe grades of hypo¬ 
spadias) growth can be stimulated by the daily administration of 5 mg. of methyl 
testosterone bj'' mouth. This should cause a few erections daily. If erections are 
almost constant, the dose should be reduced. Androgen therapj’^ ma}'^ be necessarj'^ 
for as long as 6 months. 

The chordee is repaired by the Blair procedure (figs. 1,2,2 and 3). In addition, a 
tube pedicle on the scrotum is developed after the method of Wehrbein (fig. 4). 

' The final stage is performed when the boj’^ is 4 years old. A Duplaj>^ urethro¬ 
plasty is utilized and the ventral defect is covered by the scrotal flap (flgs. 5 
and 6). 

The repair of the hypospadiac penis in 44 bo 3 \s has been completed by this 
method. In 5 cases one fistula developed; another had two. These were success¬ 
fully closed. None have required sounds, for the urethral caliber is at least 20F. 
Some of these patients are now married and have children. This is the test of the 
functional result. 


University of California Hospital, San Francisco, Cahf. 
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COXSTIU'CTIOX or URETIIKA IN IIYPOSPADIAS USING VESICAL 
iMUCOSAL GIIAFTS 

VICTOH r MAIiSIIALL vM. HOHr,l!T M. SPLLIAIAX 

From the Dtimrtmcnl of Surficni (I'rntoiiii) of the Cornell Cntirrsili; Vcdiiol Cnl/coc and the 
Dtptirliiicitl of Snrqcrtf (Crulotii/), Jantit Ilnchnnan Ifradi/ Foundation, of the Xuo Yori 
Ifoiinta', Xeto Yorl, X )' 

The prc'-entalion of anotlici tcchniquo foi the eoii.stniction of ii new uiethia 
in cases of liyiiospadias seems justified by tlio reasonaldy .satisfaetoi 3 ^ icsults 
that ha\e been ol)tained in t\\ent}’-si\ eases. The minosa of (lie niinaij' bl.aclder 
appeared to be partienlailj' .suitable m.ateiial. Ccitainb' tins mucosa is plentiful, 
easy to obtain and, in most eases, .steule. Suicly it would not jirodiiee hair, and 
eseonation and desqii.amation fiom csposuif to (he mine would not bo espeeted. 
Furthemiore, bladdei miieosa, being soft, pliable and elastic, might remain so 
after transplantation. 

In recent times no li.avo favored the correction of the choidec after the method 
dcscrihed by Nosbit' (fig. 1). This method limits the cutaneous .scat tissue on 
the \entral surface to a small transverse aiea and piovidcs eseclleut collection 
of the ciirvatuic In December 1947 a segment of vesical mucosa n as transplanted 
as a free tube gr.aft .about a splinting catheter through a kithnilnncowi tunnel in 
the \cntial suifacc of the penis (.1. S. NYU No. 4S21S1). The proximal end of 
the gr.aft was aii.astomosccl to the paitially amputated hyposp.adiac uiethia in 
an end-to-end manner. Uiinaiy diveision n.as supplied bj- cj’stostomj'. The 
splinting catheter was removed on the seventeenth postoperative da.v and the 
supiapnbic tube the follon ing day. The (ystostom,v opening closed at once and 
the patient voided without difficulty from the glandular meatus, without the 
presence of fistula or strictuie. 

McmmelaaF also found that the bladder mucosa transplanted loathlj' as a 
tube into a longitudinal incision on the vcntial smfacc of the penis The possi¬ 
bility of fistulas along the body of the giaft would seem to be lessoned by' leaving 
the skin and subcutaneous tissues intact over (bis distance rathei than poifoim- 
ing the long, trough-like incision of Mcmmelaar. In fact, in oui tweiity'-SLV con¬ 
secutive cases in w Inch the gi aft has been placed tin ough a siibciitaiioous timnol, 
not one fistula has developed along the body of the giaft (excliisiic of the ends 
of the graft). 

The possibility of bone formation was brought to our attention bj' the woik 
0 Huggins’. 1 and Gopher.* ' * These woikeis demonstiated that a flat piece of 
annual meeting, American Urological Association, New A'ork, N Y June 3, 
1941^'^*^'^’ ^ ' Elastic procetlurc foi correction of by posp.itlias J Urol , 46: 699-702, 

58: CS- 7 ?''i 947 ''^’ ^ hhnldcr mucosa m a one stage repair of hypospadias J Urol , 

9 ® The form ition of bone under the influence of epithelium of the uiinary 
‘ Hut ^ Surg , 22 : 377-108, 1931 

27: 203-a^5'^i933“ Bone and calculi in the collecting tubules of the kidney. Arch Surg , 
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Fig. 1. Correction of chordee. A, B, C, method of dei'-eloping and perforating dorsal 
skin flap follo^\'ing excision of ventral fibrous tissue. D, approximating skin edges Note 
that linear ventral scar in skin is ax-oided. After Xesbit. 

vesical mucosa of a dog buried iii connectiv^e tissue of certain locations routinely 
resulted in the transition of such connective tissue into actual bone. Fort 3 ’’-seven 
transplantations of free bladder mucosa tvere carried out bt"- us in dogs. Fort}’^- 
three of the grafts were transplanted successfull 3 ', i.e., thev' were “takes.” Bone 
fonnation was induced onl 3 ^ when the connectri^e tissue was directl 3 ’- exposed to 
the mucosal surface. Actual^ the grafts, both here and in the human cases, con¬ 
sist not onty of the transitional epithehum but also of some submucosa. If a 
tubular graft was transplanted with the transitional celled surface facing the 
lumen, and opening to the exterior, no bone formed m an 3 ’' case. Also, if a con¬ 
tinuous C 3 ^st with the transitional celled surface inside was transplanted into a 
usual site for bone formation (just over the rectus sheath) no bone was found in 
an 3 " case. Contrariwise, if the transitional celled surface was placed on the out- 

^ Gopher, G H and Key, J. A : Influence of bladder transplants on the healing of defects 
of bone Arch Surg , 29: 64-76, 1934. 

'Gopher, G H.: The influence of urinarv bladder transplants on hj'aline cartilage. 
Ann. Surg, 102; 927-939. 1935. , , , , . 

■ Gopher, G. H • The effect of urinary bladder transplants and extracts on the formation 
of bone (an experimental stud}')- Ann. Surg. 108: 934-940, 1938. 
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side of cithei tlio tube oi (.jbt, i c , in diioi I loiitni t nitli the adjaeent comieotno 
tissue, bone fomiatioii lesulted lotifnieh Thus it seemed impo'-sililo that bone 
Mould foim m tlic hum m so long ns the mucosal suifaee faced the lumen and no 
hits of epithelium became buried nRamst coimcetiio tissue uithout dr.iinago to 
the cxfcnoi * In tucnty-six conseiuliie liumnn t ises in uliich i\e Imc used 
vcsiul mucosal giafts for the construction of a non vnctlua, tbeic has been no 
clinical OMclence of bone foimntion 

Encouraged by the lesiilts in the hi-st case and suppoitcd by the lindings in 
the animal expeiiments, twohe additioiiil pitients weie opeiatcd on using 
this early technique The pilients laiiged from si\ to tlurtj-scien jears of ago 
The meatus nns midshaft in tuo, pcnosciotal m scien, and peiiueal in four 
Three patients hud had piecioiis attempts to constiiiet a iiicthin fiom skm 
Although all giafts in this original senes sun i\ed in then cntiroti and although 
no fistulas or stiictuics ociiiircd along the bodj of the giaft, the oceurronco of 
complications at each end of the giaft nns not iimisiial At the distal meatus four 
strictures occuiicd, but all ucio icadily coirected by mcatotomv Vt the proximal 
end of the graft, i e , at the juncfuie of the giaft and the niethia, six fistulas 
occurred One of these fistuliis healed spoutiiioouslv within two weeks and the 
patient has had no othci compluations oxei the next thico jears (P S XYH 
No 323810) An almost micioscopie listiilii at the junctional aroi his icmainod 
umlnnged oicr a 7-xear period beenuso the palicnt (C S NYU No 428078) 
refused fiirthoi ticatmeiit, having mairied and betomc a father dining that 
time Oil three patients, sex surgical procedures successfully closed the fistula 
and fheso patients lui\e now been followed for3 jcais (II IV No 000254,11 IV 
No 441552, R IV No 41585G) The icmaimng patient with a fistula (II 0 
No 430380) had the oiiK large one at the junctional area and this resisted two 
premature attempts at surgical closuic Subsequciitlj' closuie was accomplished 
by Mr Dems Blow no= using his technique Foui stiii tuics occuircd at the junc¬ 
tional area One of these (M i\I No 597070) has been leheied for 3 joars by 
one dilation undei anesthesia Aiiotlici (IV AI No 547377) has been loheved foi 
4 jears following thieo dilations A thud patient with junctional stiiotuie (IV 
B No 402847) has lequiied 110 fuithci thciapy nftci two mtcinal uiotluotomics, 
the follow-up period now being 3 jears since the last piocedure The fourth 
stricture occur!od in a complicated case (R H No 371010) in which sex piovious 
attempts to construct a uiethra fiom the pcimeal meatus, using skin, had failed 
Seveial remnants of skin tubes were excised at the mucosal giafting opeiation, 
but a stnctuie and the only dix ei tieulum m this scries dexmloped at the junctional 
area These were surgically coirected but urethral dilations haxe been lequircd 
approximately ex ery sex to eight w eeks ox or the siicceeduig four years, this bemg 
the only patient now leceix ing dilations Anothci patient (C K No 498513) 
bad a peculiar, but fortunately transient, xmlve like obstruction at the junctional 
aiea which was leheved following two appaiently umeveahng endoscopic exami- 

‘Mlrstnll, V F and Spellmm, R M The use of bladder mucosa for the construction 
™ a urethra in Inpospadias Scientific exhibit. Am Urol Ass’n , Atlantic Citx, 1952 

^Broimo, D Personal communication, 1954 
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nations. Four years later the patient has an occasional dribble but has a good 
stream, clear urine, and no e\ddence of stricture or fistula. Severe bladder spasms 
occurred in one patient (A. K. Xo. 3S9920) with an hA^sterical t 3 ^pe of personality, 
so that it was necessar}’ to make a perineal urethrostomj' which is his present 
functionuig meatus, although a mucosal-lmed urethra is present from the 
urethrostomy’’ to the glans. Thus, nine of the original tliirteen patients now have 
aclaieved a satisfactoiy result. By satisfactoiy result is meant that the penis is 
straight, there are no fistulas or strictures, the meatus is at or on the glans, the 
urethra is ■without hair, the stream is good, and the urme is clear. To this group 
may be added the case of R. 0. whose fistula was subsequently closed bj' the 
Denis Browne procedure. Three unsatisfactory results are in the patient who 
■^^•ill not permit closure of his minute fistula, the patient requiring dilations, and 
the patient currently udth the urethrostomy'. The follow-up period varies from 
three yearn to over seven years m these cases. 

Although most of the complications were fairly readily' and apparently perma¬ 
nently' overcome, it became apparent that an improved method for managing 
the ends of the grafts was highly desfiable, shice all of the difficulties had oc¬ 
curred either at the junctional area or at the new meatus. In the early technique 
the original urethra and the graft were anastomosed end-to-end and this anasto¬ 
mosis was situated in a potentially large dead space. Perhaps also, the graft at 
the anastomotic site was not sufficiently' supported by' immediately adjacent 
tissues. Furtheimore, the suture line of the skin was immediately’ over the 
anastomosis, thus encouraging fistula formation. At the distal or glandular end 
of the graft even a slight slough at the skin edge would leave a contracting ring 
of fibrous tissue which might result in strictm'e. Bearing these considerations in 
mind, the follomng technique was de\’ised and has now been applied in another 
tliirteen consecutive cases. 

After the elapse of approximately- six months from the time of chordee correc¬ 
tion the second stage of the program is undertaken (figs. 2 and 3). The anesthe¬ 
tized patient is placed in a semi-lithotomy' position with the buttocks elevated 
and slightly' protruding over the end of the table. The field is prepared from 



Fig. 2. Improved technique. A, supr-ipubic dissection of vesical mucosa from distended 
bladder vail. B, excision of mucosal and submucosal segment. 
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Fig. 3. A and B, opening of perineum and urethral floor. C and J), excision of mucosal 
urethral roof and removal of small patch of skin from glans. E and F. development 
Gi submucous tunnel (between corjmra cavernosa and skin). G and //, graft in place with 
proximal edge sutured to mucosal opening pieviously made, D, as splinting catheter is 
passed into bladder. I, J, K, excising excess mucosa except that necessary for a side-to- 
siue closure. Eversion and suturing of graft on glans. L, ciobs section showdng splint, graft, 
perineal closure and cystostomy tube. 

^tbove the umbilicus to xvell below the hypospadiac meatus. A catheter is inserted 
into the bladder which is distended with saline. The anterior bladder wall is ex¬ 
posed through the usual suprapubic incision. By sharp and blunt dissection a 
line of cleavage between the mucosa (with submucosa) and the muscularis is 
developed. This is usually easier than excising an oblong, full thickness segment 
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of the bladder wall, pinning it to a board and dissecting the mucosa and suh- 
mucosa off the muscle layer. This mucosal and submucosal graft tissue has sur¬ 
prising strength and is quite elastic. We have always obtained more than needed 
by e.xcising the estimated length required and a vddth of about two centimeters 
from the distended bladder. A cystostomy catheter is placed, the inner end of 
the transurethral catheter (used to distend the bladder) brought out beside it, 
and the wound closed in routine fashion. The graft is stabilized by pinning it 
with fine needles to a moistened board. A latex catheter, usually 12F for children 
but larger for adults, is placed over the mucosal side of the rectangular strip of 
tissue to be grafted. The graft is made into a tube over the catheter b}'- loose 
approximation with a continuous 6-0 atraumatic chromic catgut suture. Ex¬ 
traneous tissue adherent to the graft and irregularities are carefully trimmed 
away. At all times the graft is kept moist with warm saline. 

A ventral midluie incision of three or more centimeters is then made from the 
h 3 '^pospadiac meatus backward through the skin, connective tissue of the peri¬ 
neum, and urethral floor. The intying catheter is retracted toward the rectum, 
thus providing exposure of the mucosal roof of the natural urethra in its distal 
three or more centimeters. A circular or diamond-shaped piece of mucosa in the 
roof of the urethra at least one centimeter proximal to the mucocutaneous junc¬ 
tion is then excised. The diameter of this bit of mucosa removed is intended to 
be slight^ larger than the diameter of the splinting catheter to be used. 

The skin is superficiallj'’ removed for a radius of five or sbc milhmeters about 
the urethral dimple on the glans. A sharp-pointed blade (No. 11, Bard-Parker) 
on a narrow handle is mtroduced at the most proximal edge of the prepared 
opening in the roof of the urethra. The knife is carefully passed subcutaneously 
along the ventral surface of the penis and out through tlie center of the prepared 
area in the glans, taking care not to buttonhole the skin or pass into the corpora 
cavernosa. The handle of the knife is grasped with a small clamp and the latter 
is guided through the tunnel. The tip of the splintmg catheter and the graft are 
grasped with this clamp and drawn through the tunnel. Any damaged bits of the 
end of the graft are carefully excised. The graft is grasped on its most distal or 
glandular end with a small clamp and the well moistened sphnting catheter is 
pulled through this mucosal sleeve toward the bladder for fifteen or twenty 
centuneters. The proximal end of the splinting catheter is now held upward for 
exposure, so one half of the ch’cumference of the proximal end of the graft can 
be approximated to the mucosal edge of the proximal aspect of the diamond- 
shaped defect with 6-0 catgut sutures. The tip of the splinting catheter is next 
attached to the perineal end of the transurethral catheter and is introduced mto 
the bladder and out the cystostomy opening bj’- simple traction. The remaining 
circumference of the juncture of the graft and the urethra is then approximated. 
The incision in the natural urethra now appears similar to the usual external 
urethrostomy. The excess mucosa of this area is excised and the ventral urethral 
mucosa is closed over the splinting catheter with a continuous 6-0 atraumatic 
chromic catgut suture. The remainder of the permeal defect is closed in laj^ers 
with interrupted 4-0 atraumatic chromic sutures. Both ends of the splintmg 
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catheter me joined o\er tlic anterior abdominal nail and ‘.einrcd to the ejstos- 
toni} tube After e\oisinf; exec'-s graft at the distal glandulai end, the tissue is 
fanned out o\cr the prepared ran aiea and attiuhed there with interiuptod 
single sutures of 4-0 plain cat gut A saline soaked gaure is placed o\oi the glans 
and kept moist foi the next foui to fi\e dajs Xo othei dressings are applied ex¬ 
cept about the t) stostomy nouiid. 

Penile edema nliiih maj be quite maiktd tisuallv subsides bj the hfth daj' 
V mild degree of ccchymosis is common but aitual hematoma foimation has 
been rare, duo no doubt to axoidmg the corpoia nlien making file subcutaneous 
tunnel The cistostom}' tube is kept open at all times and is oiih niigatcd on 
imhtatioii The patient is kept in bed for the first three oi four dnjs and then 
mohihred Pioplivliutic antibiotics are administered Aieoidmg to the appear¬ 
ance of the opcratii c area, the splinting eathotei is rcnio\ ed botneen the 6C\ entli 
and tenth da 3 s After twentj’-four to forij'-eight hoiiis the ejstostonn tube is 
cLampcil and the patient is alloned to \oid As ii rule there is djsiiiia and often 
it IS iiccessarv- to reopen the ej stostomj tube for anotliei 21 hotii-s If all i® then 
satisfactory the oj stostomy tube is rcmoicd 
^laiij of the compheations in this series, and in the eailici tones, (iiii bo 
attrihiitcd dircetij' to anxious eirla instriiiiientation Od.isionnllv the antoiioi 
meatus may require a aciv gentle dilation, but othoiwise it is best to forego all 
I'lstrumentation for at least t\\ o a\ ecks, ex eii to the extent of replacing thoej stos¬ 
tomy tube if needed Aftei the patient is aording accll he is dischaigcd to be 
followed Exeietoiy urogiams haac been loutinely employed as a follow-up pro¬ 
cedure and often an atraumatic aoidmg urcthrogiam can be obtained after the 
ptelogram when concentrated mtiaacnousmedia (70 pei cent uiokon) aroused 
This improccd tcehmque lias now been applied to thiitccii eonsecutue pa¬ 
tients ranging in age from foui to fhiilj-one jcais The meatus was midshaft 
m one, ponoseiotal in fix c, and perineal in sexcii There xins one complete failure 
"hich jielded to a repetition of the tcchiiKnie J P (KYH No 70035), a 31- 
>car old white man xxith a pcrmeal hx'pospadias, had had at least twolxo unsuc¬ 
cessful attempts to form a urethra fiom skin On the thud postopeiatixe day 
tie splinting catheter was iiiadx eitciitly distuibed and picsumablj' the graft was 
amaged Exentuallj there xxas no dcmonstiable mucosa poisistmg Two months 
latei the procedure was repeated ami the patient, for the first time, xoids from 
e- g andular meatus without a fistula Ilowevei, there is a stricture at the meatus 
mi m spite of two moatotomies the patient dilates his urethra with a bougie as 
necessary to maintain a good stream In addition to this meatal stiietuie there 
were^thiee others, all j'leldmg satisfactoiily to one meatotomy each (A K No 
>)oG73, A C. No 043942, and J P No 673738) At the junctional area fom 
u as occurred but three of these healed spontaneously xx ithiii txx o xx eeks and 
e patients have had no fuither complications oxei the ensuing nine oi more 
ramiths (R z No 576878, M G No 574005, and D M No 044153) In the 
th fistula (D V No 320001), the opening xxas successfully closed at 

moi 1^*^ and the patient has a satisfactory result one yeai latei Four 

an IS after operation a small sterile abscess appealed in the perineum of one 
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patient (J. H. No. 523811) which was incised and the patient has had no further 
complications over the succeeding year. The two poorest results Avere obtained 
on J. P. (No. 70035), AA^hose case was just described, and in the case of a 7-year- 
old boy Avith a perineal hypospadias (F. W. No. 410788). This patient had a 
marked tendencj^ to keloid formation and considerable peri-urethral thickening 
developed in the immediate postoperatNe period. The graft Avas instrumented 
during this time and there is noAv a 2 mm. area in the midshaft AAdiich is devoid 
of urethra, voidmg being accomplished through a perineal urethrostomy. Surgical 
correction is anticipated. Four patients had no complications of anj^ kind at any 
time during the immediate postoperative course and 6 patients have required no 
procedures of any type after the grafting operation. The patients in this series 
have been folloAA’^ed from four months to one year. AVe consider the results to be 
satisfactory at this time in 11 cases (the poor results being those in the cases of 
F. W. No. 410788, and J. P. No. 70035). By satisfactory is meant that the penis 
is straight, that there are no fistulas or strictures, the meatus is in the glans (not 
just short of it), the urethra is hairless, the stream is good, and the urine is clear. 
This latest technique appears as a definite improA^ement OA^er the earlier one, 
most particularly at the anastomotic area. Several children in both series haA'^e 
passed through puberty following the procedure and, as might be expected from 
observing skin grafts, the iicav urethra has increased in size along Avith the rest 
of the organ. Particularly impressive has been the elasticity and distensibility of 
the neAV, hairless urethra. The absence of marked scarring and/or redundant 
longitudmal skin masses on the A’^entrum haAm been other attractiA’e features. 

This technique requires time and attention to detail. It has been a distinct 
improA'^ement oA’^er our previous experience Avith several other techniques. Hoav- 
ever, this past experience does not include the simpler appearing and currently 
popular procedure of Denis Bi'OAAme.''’ Further improvements are, of course, 
desirable. 

SUMMARY 

Free grafts of bladder mucosa haA'^e been used Avith reasonable success for the 
construction of a neAV urethra in cases of hypospadias. The program is planned 
as a tAVO-stage procedure: correction of chordee, and construction of urethra. 
AVith one exception in 27 operations on humans the grafts survived. Nearly all 
complications have occurred at either end of the graft. The procedure is not 
surgically difficult and may be applied prior to school age. Although not ideal, 
the technique has represented an improA'^ement in our experience. 

1” BroAvne, D.: An operation for lijT>ospadias. Proc. Roj'. Soe. Med., 42: 466-468, 1949. 
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RESULTS OF PEDICLE TUBE-FJAl’ MEJ'IIOD IX HYPOSPADIAS 
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Ill I'HO I piil)liblic‘(I in Surgui/, Gyiieroliigi/ am! OhMrics an iirtn le coneeining 
the single il treatment of In pospadms, in wliith I leiommcinlLti a pctlitie tube- 
graft or tube-flap placed ni a subcutaneous tunnel ‘ Innlhei coinimmuations, 
icitli some modilication and amplifications of the method, weio made in 1944,- 
1947,’ 1950' and 1951 ’ 

A iMiitl on the tlicoiy of hj pospadins opeiations would be aiipiopriato at this 
point All opeiations foi tins eoiidition (.an be dnided into two gioups, namolv, 
fust, those in winch the now uietlna is constiucled fiom the skin la sifa, and 
then co\cied bj siituimg o\ei it flaps of \aiious kinds, and, second, those in 
which tubes of \arimis kinds, composed of fiill-tlnckness oi split-tlnckness 
skill, bl iddei (11 nitestmal mtieosa, oi e\en segments of iciiis, aic placed in 
suhciitaiicoas tiiimols The gieat disichaninge of operations in the fust gioup 
IS that, unless the he ding of the cmtiing flaps is peifect, single oi multiple 
fistulas ocelli, which aio ceiv baid to heal '1 he use of a siibciit incotis tunnel 
prcionts fistula fciimatioii but diflieulties nmj oectii bj leasoii of iicciosis of 
the giafts, eoiitiactioii and stiietuiing of the now uietlna, and the giowth of 
hail within It 

After a good deal of none t(io-fa\otablo cvpciientc with the Ttiioisc li-Duplny 
in situ methods, the tuinieli/ation methods seemed to me to offei piomiso of 
bettei things Furthoi, the most fatorable maloiial foi the new uietlna was 
undoiibtocll} the piopiitial skin, foi the following iciisons, fust, it was close at 
hand, second, it was usuullv piescnt in abundance, third, it was liaiiless, and 
fourth, if taken in full tlnekness it could be cspcctcd to glow with the poms 
Others, particulaily Van Hook, Chailcs Majo and Hugh Young, had peifoimcd 
a few opeiations in which a pedicle tube flap of pioputial skin had been made 
with its pedicle distal, tli it is, m the icgion of the coioiiarj’ sulcus Such pedicles, 
I soon found, mvaiiabl} sloughed, usualh, but not alwajs, entailing the loss of 
the flap One case in the senes I am lepoitnig today was cjpciatcd on m this 
manner The pedicle sloughed, but the tube miiaculoiisly siinivcd, giving a 
most excellent lesult 

In the next opeiation the technique was tliangeci in two paiticiilais, namely, 
first, the flap was cut with the pedicle at the pioximal end, and the snbcutaiieoiis 
tissue external to the tunica albuginea of the coipoia eaxeiiiosa was included m 
It 60 that the iiatuial blood supply of tliisaicaof skin was presen eel, and second, 
the penis was bent double so that the full length of the tube flap could be drawn 
into the subc utancous tunnel 


It annu il moetinfc, Amerce in Uiologicnl Associ ition, Now Aork, N \ June 3, 


D ivis, D M 
'Dives D M 
’Dims, D M 
Davis Co , 11)47 
* D ivis, D M 
' Dives D M 


Surg , G\ net A Olist , 71 790, 1940 
J Uiol 62 340 1944 
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Plaster and Reconstructive Sure , 6 373, 1950 
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Table ] 


Type 

Number 

Finished 

Unfinished 

A^\aiting 

Urethroplasty 

Distal penile 

1 

1 



Mid penile 

8 

7 

1 


Low penile 

5 

3 

1 

1 

Penoscrotal 

21 

16 

2 

3 

Anterior scrotal 

5 

5 

. - 


Mid-scrotal 

9 

7 

1 

1 

Perineal 

2 

2 

_ 


Total 

51 

41 

5 

5 


This method has proved most satisfactory. The tube flap never sloughs, a 
tube long enough to reach to the penoscrotal junction can usually be made, 
and the new meatus is at the tip of the glans where it belongs. The reconstruc¬ 
tion can be finished at an earlj^ age, and numerous cases now have demonstrated 
that the new urethra grows with the penis. 

Since this method was developed 51 cases of hypospadias have submitted 
themselves for operation, as shown in table 1. Of the five incomplete cases, 
three are awaiting operation for small single fistulas at the point of anastomosis 
between the old and new urethras, one has failed to return for financial reasons, 
and one has failed to return because he is in the Navy. His pinpoint penoscrotal 
fistula is so small that it was not noticed at his induction physical examination 
or later. In 5 cases the penis has been straightened, but it is not 3 Tt time for 
the construction of the new urethra. 

Table 2 contains data concerning the ages of the patients. 

As to the straightening operations, all but two have been done b}"" the shawl- 
collar method described in previous publications. In one case, a wide urethra, 
probabl 3 ’’ due to an attempted Ombredanne operation, was narrowed at the 
time of straightening. In another, posterior urethral valves were destroyed by 
electrocoagulation. In another, the onlj”- distal penile (or frenular) hj’-pospadias 
in the series, the glans was tacked back dorsallj'- and a ventral pedicle tube flap 
made at the same operation. This flap failed because of poor blood supplj^ and 
at a later date a dorsal pedicle tube flap made in the usual way gave a perfect 
result. In one perineal hypospadias the penis was straight, but lay subcutane- 


Tablb 2 


Age ^\hen first seen 

Age at time of urethroplasty 

0-1 yr 6 
2-5 yrs. 17 
6-10 yrs. H 
10-15 yrs. 4 
15-20 yrs. 6 
20 yrs. and up 7 

4- 5 yrs. 3 

5- 6 yrs. 9 

6- 7 yrs. 6 

7- 8 j'rs. 4 

8- 10 yrs. 7 

10-15 yrs 4 

15-20 yrs. 5 

20 J'rs. and up 3 

Total 

Total 46 
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Tabii { 


Tj[k of oi>cfation j 

Cases 

Pcdulc tube fl ip in 

•11 

Provimil pedicle j 

12 

Distal pedicle 1 

1 

With Thierst h Dupl n 

10 

With Denis Urouin 

1 

Monc 

21 

Thier'scli Dupl i\ onh 

> 

Acntril tulx it ip 

1 

Tntnl 

10 


oush The iIoimI IuiuIp'is skin «ns Iiroiiplit to the \CMitnim of the poms In a 
suond peinieal case, a small xapina was iemo\e(l at the time of stiaiRhtcnmg 
In 2 cases the Neslnt method was used, oiue tlsewhcre and once bj mjself 
The Kesbit method, since it displaces the piepntml skin to the \ciitnim of the 
poms, IS not suited for use if the pediele lube flap method of iccoiistniction is 
to he followed 

Of the 41 finished cases, 3S aie entirely sitisfactciij in that tlioie are no 
fistulas, the umie is sleiilc and the soidnig noimal, with no dilatations oi other 
treatment Throe c.a«es still iec|Uirc oeeasional clilat itions 

New nrotluas have been c,oiistincted in 40 cases (41 finished, 5 uiifinished) 
The tjpical pedicle tube flap, with piOMinal pedicle, was used in 42 cases In 
one case, alread} mentioned, the pedicle was distal In one other case a tube 
flap was mule from central penile skin to eompletc the glnndnlai incthia In a 
third case all piepiitial skin Ind unfortnnatelj been rcmoccd by a \en rndieal 
circumcision This was the only case in which it was ncicssaij to settle for a 
frcnal meatus Other methods wcic used for pirt of the new uiethia as shown 
in tahle 3 

Then hnishcd eases, some of winch aic shown photogiapliicall} (figs 1, 2, 3), 
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Fig. 2 

repiesent, I believe, as nearly perfect results as it is possible to obtain. The 
meatus is at the tip of the glans in every case but one. In this case a glandular 
urethra ivas constioicted, but the patient, a nenmus, undisciplined boy, fingeied 
the glans until the orifice Avas split back to the freiial region. I believe that the 
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Tablv 4 i nfni number o/ operations (t?ic{m/ing straigbfcmnj;) 



Operations 

Cases 


1 

2 

1 

12* * * § 


3 

IG 


4 

3 


5 

'It 


6 

1 


7 

n 


8 

i§ 

Total 


41 


* In one case several straightening operations elscnherc failed liecausc of urinar\ tract 
infection Then trinsurothral resection cure of infection Onlj two operations for con 
struction of urethra 

t Including one case of perineal hjpospadias with suprapubic diversion and one case 
nving three straightening operations 

t Including one case of perineal hjpospxdias with suprapubic diversion 

§ All prepuce had been removed at circumcision 
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Table 5. Nvmber of fistulas {after m ethroplasUj) 


Number 

Cases 

Closed 

Not yet closed 

None 

22 

22 


One 

19 

14 

5 

Two 

5 

5 

1 


Total 

1 

1 46 

41 

1 5 


Table 6. Time elapsed since final operation tn the 41 completed cases 



3 cases requiring dilatation represent errors in technique on my part, in that the 
tube-flap was made too narrow. 

Table 4 shows the number of operations performed in each of the 41 completed 
cases. The ideal number of operations is two—one for straightening the penis, 
and one for constructing the new urethra. With the pedicle tube flap method 
there can be but one fistula, namety, at the point of anastomosis of the old and 
new urethras. Fistulas when they occur are closed by the inversion technique 
pre^dously described 

Table 5 shows the number of fistulas actually occurring in the 46 cases in 
which new urethras have been constructed. In the 5 cases having two fistulas 
each, other methods were used in conjunction with the pedicle tube flap. All 
fistulas except five are now closed. Three of these will soon be due for closure, 
and in another the fistula is so small that the patient will not return. The fifth 
will not return for financial reasons. 

Table 6 shows the time elapsed since completion. These unvarnished statistics 
show what actually happens in a series such as this. The outstanding feature is 
that there are no failures. Eight cases are still in process, two have failed to 
return. All others are complete. 

The pedicle tube flap method has been used very successfully by Dodson of 
Eichmond, Douglas of Nashville, and others, but some authors have brushed 
it aside as of no importance. This, I believe, is unjustified, and I present this 
series in an effort to demonstrate that the method is practical and reliable, and 
gives results which may be equalled, but not excelled. 

S. 17th St., Philadelphia 3, Pa. 
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SECONDARY MALIGNANT INFILTRATION OF PENIS: REPORT OF 
FOUR CASES, TWO WITH SURGICAL TREATiMENT 
FOR PALLIATION 


rUAXK C HAMM \M> SIDXIA’ 1! WLIXBLRU 

From the Dinstnn of Vrnlogy^ Dcpartnirnt of Surgen/ Stale Fnuerntg nf .Xetr York College 
of Mefhctnc «t \cto 5 ork City 


Sccondarymaligniint invasion of tlic penis is a laio enmplication of neoplasms 
having their primary site elsewhere in the bo<i 3 ' and lias, f Iiorefore, Ijcen reported 
infrequently. Thirtj'-four such cases appear in the liteiafme; nine liaving the 
rectum as their primarj'site, eight fiom theiirinaii'bladdei, siv fiom the kidnej', 
seven fiom tlie prostate, thiee fiom the testes, one fiom tlie liver, and one from 
the lung.’' ^ The mode of transmission of these lesions is believed to bo either 
through the venous sj’stom to the dors.il vein of the penis, or b.v the lymphatic 
channels that accompanj- the internal pudendal vessels, which form a link be¬ 
tween the lymphatics of the perns and lower rectal area 

The outlook foi patients undergoing ladical surgerj’ for cancer has improved 
since the advent of antibiotics and blood replacement thcrap.v. This is shown m 
the ovciall statistics in such institutions ns the .John .1. Jennings Institute whole a 
decade ago the average mortalitj’ for such patients w ns 25 per cent; at present it 
has been reduced to 18 per cent. Patients with mnlignnncics have an increased 
longevity so that the likelihood of distant motastnsos inorcasos. The individual 
characteristics of neoplasms var.v so widelj' that an attack on distant sohtarj’ 
metastatic lesions is sometimes justified. It is of intoicst that as lecentlj’ as 1914, 
Wattenberg,' reporting on secondai 3 ' carcinomas of the penis, concluded that the 
prognosis is unfavorable w hen these lesions occur. Metastasos of 003 ' degiee must 
be considered a sciious prognostic finding. Ilowevoi, in the osperience of Watten- 
beig, as these metastatic lesions weic noted in the penis, a i.apid demise was to 
be expected 

Theie are four previous cases icpoitcd elsewhere in which similar problems 
were treated surgically with S3'mptomatic relief,■'■ ' and similar^’ two of our 

patients appear to be improved after amputation of the penis. In the case history 


vw ‘janu'il mccUng, American Urological Association, X’cu York, X Y. Junc3,1954 
62* IGO^ 1~5 ^ Unusual tumors and sccontiarj' carcinoma of the penis J Urol , 

Seconil.iry c.arcmoma of the penis arisinu from c.ircinom.i of the rectum A 
1 ** ^*3-789, 1952 

lUehcou.Rl hi and Ganein, E J Cancerous and precancerous lesions of the penis 

■1 Urol 66:48(1-515, 1946 

..in..™ ^ I. and Ilclluig, C A Metastascs to corpor.i cavcrnos.i from prostatic car- 
«T *t/ ll”n ’ ' 157-163, 1953 

T A I ^ ‘Wd Mace, A J Metastascs to the penis from carcinoma of the rectum 

A rmi .1, . Metastatic carcinoma of the penis Bccondari to c.ircmoma of the rectum 
, X®" ™ the literature and report of a case J Urol , 71: 82-00, 1954 

h, If Priaprismus be Primaren und Metast.itiselien Geschuulstein m den 
ocmveikorpendes Penis Deutsche Ztschr f Chir , 241:94-103,1033. 
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presented bj’- Waller and Hellwig,** a secondary neoplasm of the penis arising from 
a primaiy lesion in the prostate M'as excised and the patient was alive and appar¬ 
ently -well 1 year after surgeiy. Cattell and IMace^ reported the history of a patient 
•with rectal carcinoma and metastases to the penis. He was examined and found 
to be free of metastases mne 5 mars after the amputation and eleven j'^ears after the 
original resection of the primary rectal carcinoma. 

In the case histoiy presented by Hobart L. Bo 3 ’-d,® the patient -was aHve and 
well 10 months after radical amputation of the penis. The patient reported by 
NiewiesclT has a penile lesion which was treated bj'’ simple amputation. Six 
months later there was a local recurrence and generalized metastases. 

The diagnosis of a penile tumor is usually made bj’’ the patient or bj’" the ex¬ 
amining ph 3 ^sician when there are complaints of urinar 3 ’' s 3 Tnptoms or of priapism. 
Painful priapism has appeared frequentl 3 '^ in case reports of malignant infiltration 
of the corpora cavernosa. However, in the 4 patients observed b 3 ’^ us, none had 
this complaint. 

The following cases were treated on the Xew York State Universit 3 ^ Urological 
Sendee at the Kings Count 3 ^ Hospital and are illustrative of this discussion. 


CASE REPORTS 


Case 7. A. C, (No. 27163), 68 years of age, white, with known carcinoma of the 
prostate of at least 2 3 ’-ears’ duration, -u’as being treated with 5 mg. stilbestrol, 3 
times a da 3 ’', but -was admitted to the hospital because of severe urinary frequenc 3 '- 
and d 3 ’’suria. No previous orchiectom 3 ’^ was performed. On examination, a hard, 
infiltrated mass on the dorsum of the penis was noted from the glans to the mid- 
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Fig. 1. Biops3'^ of penile nodule showing invasion of corpora cavernosa with scirrhous 
prostatic carcinoma. 
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shaft. At no time did the patient complain of priapism. Hospital .studios did not 
reveal any bony motastascs; acid pho.sphataso, 0.4 King-Armstrong units. A 
hiopsy (fig. 1) was diagnostic for metastatic jiro-statio carcinoma. Treatment 
consisted of total amputiition of the penis and orchicctomj'. A search ivas made 
in the surgical specimen for an)’ carcinomatous vonoiKS thrombi, but none wore 
found. The dorsal veins of the penis did shoiv phlobosclerosis. This patient made 
an uneventful recovery. It is now 10 months since the surgical procedure and at 
the patient’s last visit to our clinic, he had no special complaints. 

Case 2. P. F. (Xo. 35839), a 7-1-yenr-otd white man, was seen in the out.-patient 
department because of a firm tumor in (ho left tcsti.s. Preliminary .studios in the 
hospital showed no other abnormal findings. X-ray.s of the chest and o.vcretory 
urograms were interpreted as normal and the 17 keto-oxystcroids excreted were 
9 mg. in 2-1 hours. The testis was excised through an inguinal incision with a high 



Fio. 2. Isolntod nodiilo of mct.nstatic lympliosnrcoma nt ghins penis 

ligation of the spermatic cord. The e.xciscd testis contained a brown mass, 5 by 
2 cm. The microscopic diagnosis was lymphosarcoma. Two months later, the 
patient was again admitted to the hospital bocau.se of an enlarged right inguinal 
node which was excised. The microscopic examinations showed metastatic 
lymphosarcoma similar in structure to the excised testis. Later, 4 months after 
the initial visit, the patient complained of another new growth. This time, an 
oval nodule was noticed on the glans penis (fig. 2). A biopsy (fig. 3) showed dif¬ 
fuse infiltration of the corpora cavernosa with lymphosarcoma. A partial ampu¬ 
tation of the penis was performed without mishap and the patient has no 
complaints at present, ten months later. 

Case 3. G. hi. (No. 19582), a G4-year-old white man, was admitted to the ward 
m severe cardiac decompensation. In addition to his already serious complaints, 
he had marked difficulty of urination. Several months previously he suffered with 
Intermittent attacks of hematuria. After aggressive treatment by the medical 
service, the patient’s condition permitted cystoscopio examination. A bladder 
neoplasm, later proven to be squamous cell carcinoma, was noted on the right 
ateial wall. Excretory urograms demonstrated bilateral marked ureterectasis 
M caliectasis but it was deemed advisable to defer any immediate surgery. 

uring his stay in the hospital, a hard nodule, 1 by 1.5 cm., was noted on the 
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Fig. 4. Biopsj" of penile lesion revealing invasion with metastatic carcinoma of bladder 
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Fig 5 liionsv (if dilTuso iiifiUr.ition of corporii cavcrnns') w if h prostntic cnroiiiomii show - 
IGR nodules of h\ pcrchromic curctnomn, 

dorsal surface of the base of the penis. A biopsy (fif;. -4) show eel diffuse metastatic 
carcinoma in the cotpoia cfiveniosa. The penile lesion giew rapidly occluding the 
uicthra. A palliative, bilateral, uicteiocutanoous tiansplant was pcifoimed 1 
month after the penile lesion was noted. In spite of this procedure, the patient 
continued on a septic course and c.xpiicd 18 days postopciativcly. Postmortem 
examination showed direct extension of the vesical neoplasm to the penis, rectum, 
and piostate, as well ns metastatic pulmonary lesions. The pathologist noted 
marked anaplasia and lapidity of growth of this carcinoma. 

Case J,. J. I. (Jifo. 84G7), a 55-year-old white man when fust seen had been 
transferied from another hospital with a permanent cy.stotoray tube. Carcinoma 
of the prostate had been treated 3 yeais ago by transuiethial resection, oichieo- 
tomy, and female se.\ hormones. The tissue rcmoi’ed was reported adenocarci¬ 
noma of the prostate. In spite of these moasnics, a spontaneous perforation of the 
urethra with urinary e,xtravasation developed in Movomber 1953, for which an 
emergency cystotomy was done. The clinical histoiy has been leported in detail 
elsewhere.® Further studies disclosed a fiim, impassable infiltration of the base of 
the penis occluding the urethra. Bone studies showed osteolytic and osteoblastic 
metastases to the left ischium. The acid phosphatase was 4.7 King-Armstiong 
units and the 17 ketosteroids in the 24-hour urine were 5.1 mg. Because of the 
intractable bone pain and the appearance of lymphedema of the left leg, in addi¬ 
tion to stilbestiol, cortisone, 100 mg. a daje, was started with maiked palliation. 

in in’'' Fuck, H ■ Secondary carcinoma of the penis To be published, read 

>1 part at the Brooklj n Urological Society, April 7,1954. 



354 


F. C. HAJM AND S. R. WEINBERG 


The patient was then transferred to Kings County Hospital for further treat¬ 
ment, and the findings previously reported were corroborated, the acid phospha¬ 
tase was now 1.5 King-Aimstrong units and the 17 keto-oxysteroids were 5.1 
mg. in the 24-hour urine. The patient required 100 mg. of cortisone a day for 
relief of pain. Ph 3 ’^sical examination disclosed the entire shaft of the penis to be 
diffuselj'- edematous and infiltrated with firm plaques. A biopsj’- (fig. 5) disclosed 
diffuse anaplastic carcinomatous invasion of the corpora cavernosa. Because 
of involvement of the posterior urethra with carcinomatous infiltration, it was 
decided to leave the c 3 ’’stotomj'’ tube in situ. It was felt that this was a case of di¬ 
rect extension of the prostatic cai’cinoma to the urethra and then retrograde lym¬ 
phatic or venous spread to the corpora cavernosa. The patient has never com¬ 
plained of priapism. He expired suddenty 4 months after admission of acute 
coronary arterj’’ disease. 

SUMMARY 

Four additional cases of metastatic carcinoma of the corpora cavernosa in 
patients with primaiy cancer of the bladder, prostate, and Ij’-mphosarcoma of the 
testis are reported. This brings a total number of such reported cases to thirtj’’- 
eight. 

In the case of two of our 4 patients, surgical excision of the lesions have re¬ 
sulted in at least temporary relief. Two patients are living 10 months after sur¬ 
gery. 

None of our patients complained of priapism. This S 3 Tnptom is not necessarily 
a part of the syndrome that occurs vith mahgnant infiltration of the penis. 
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CELLULAR CHANGES FROM GRADED TESTICULAR ISCIIEJIIA 

GILBEIIT I. SMITH 

From the Department of Siirgcry-Urolonij, Unircrsitii of California School of flctlicine, 
San Francisco, Calif. 

The cellular elements of the tcsTis are known to vary in their resistance to 
temperature change, to chemicals, ami to certain hormones. Cytologic changes 
after clilTorcnt periods of ischemia have been incompletely studied, yet such a 
study would tell us much regarding the effects of torsion of the testis. 

EXl'EItniUNl.lL METHOD 

An experiment was designed to create complete testicular ischemia for varying 
inter\'als of time. The effect of this trauma on different cellular elements of the 
testis was then histologically determined. 



Tio. I. Normal testis, a, Active spermatogenesis. 6, Leydig cells, c, Basement membrane. 

Experimental ischemia was applied to thirty-three separate testes of unseleeted 
male mongrel dogs. Several older dogs were included because they were available. 

Under veterinary nembutal anesthesia, the genital region was prepared and 
orapod. A 4 cm. incision was made over the external inguinal ring, through which 
no testis and cord were freed completely' from the surrounding tissues. A testiou- 
ai biopsy was made through a stab wound in the tunica albuginea (fig. 1). A 
so t, latex, 18F catheter was placed as a tourniquet about the cord just distal to 
1 C external ring, and brought out through a sepaiate short incision (fig. 2). Care 
■"as taken to avoid damaging the cord stractures. The tourniquet was tightened, 
an clamped when arteriolar bleeding from the biopsy site just ceased. The 
elosed in layers with No. GO cotton. A towel securely wrapped about 
e dog s abdomen prevented removal of the clamp. The tourniquet was removed 

Read at ammal meeting, Western Section of American Urological Association, "yictoria, 
•jj-Amii 19-22, 1D54. 

Carthv P^psr received honorable mention in the Joseph F. Mc- 

y rize hssay Competition sponsored annual!}' by the Western Section. 
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Fig. 2. Experimental method: Latex catheter encircles cord structures at external ring. 
Clamp holds tourniquet at proper tension. Both are brought out through separate stab 
■wound. 

after vaiying periods of ischemia, up to 14 hours, had elapsed. Sixty da 3 '’s later ti 
scrotal incision was made to excise the affected testis. 

RESULTS or EXPERIMENTAL ISCHEMIA (TABLE 1) 

Two hours (4 testes). (See figure 3.) Spermatogenesis was slightly depressed in 
all but one of 4 testes after iscliemia of 2 hours’ duration. This was seen in the 
loss of the more mature forms. The Sertoli and Leydig cells showed no change. 
The viability and thickness of the basement membrane remained the same. Cer¬ 
tain general effects of ischemia were noted. Testis 11-R showed a fibrinoid change 
in the muscular walls of the arterioles with bmphocjTic infiltration. Testis 57-R 
showed slight vacuolar degeneration of all the cellular elements. The epididjmides 
were unchanged except for a slight increase in intertubular fibrosis in specimen 
160-L. 

Foiir hours {3 testes). (See figure 4.) Ischemia for 4 hours was the critical period 
foi major damage to the testicular elements. All spermatogenic and Sertoli cells 
were destroyed in one testis, 150-L. The other representatiAm testis, 186-R, 
showed only a rare peripheral tubule containing Sertoli cells, but Avith depressed 
spermatogenesis. The Lej'-dig cells AATre absent in the center of the testis and 
formed a solid Auable margin beneath the thickened, slight!}" fibrosed tunica 
albuginea. They appeared in clumps but in apparently normal total numbers. 

Testis 150-L had a fibrotic center containing many pigment-filled phagocytes. 
Testis 165-R degenerated entirely AAuthin several Aveeks after operation, un¬ 
doubtedly because of vascular thrombosis at the time of surgery. 

Both remaining epididymides shoAved an increase in intertubular fibrosis. The 
epithelium remained essentially unchanged. 

Six hours (4 testes.) (See figure 5.) All spermatogenic and Sertoli cells Avere 
eliminated by 6 hours of ischemia. Not even the Auable margin of tubules seen in 
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Taiu.v 1. Jfcsulh of cjrperimenlal i><rhcmui 
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Table 1— Continued 



Spermatogenesis 

Leydig cells 

Basement Membrane 



Before 

Ischemia 

After 

Ischemia 

Comments 
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testes after 4 hours of ischemia could be found after careful search. Two testes, 
166-R and 8-R, showed a complete absence of Lejdig cells. Testis 160-R showed 
a small viable margin about the periphery. The basement membrane was intact 
in all specimens and showed no secondary thickening. Many pigment-filled 
macrophages were found in the center of all specimens. Moderate fibrosis of the 
septa was present in 160-R, and 8-R showed diffuse degenerative change. 

All viable specimens showed definite epididjnnal changes consisting of slight 
intertubular fibrosis, cystic dilatation of the tubules, and a flattened single 
lajmr of tubular epithelium. 

Testis 40-R degenerated entirely within three weeks after operation, un¬ 
doubtedly from vascular thrombosis at the time of surgerjL 

Eight hours (7 testes). (See figure 6.) This period of ischemia caused the complete 
degeneration of spermatogenic and Sertoli cells. Rone were found on any of the 
sections. The Lej’’dig cells were absent in all but three of the testes, 11-L, 180-R, 
and 40-L. These had a few scattered peripheral groups beneath the tunica 
albuginea. 

The basement membrane of the tubules showed irregular degeneration, but oc¬ 
casionally was intact, particularly at the periphery. In addition, there was a 
diffuse fibrosis, both within the tubules and throughout the testis. The tunica 
albuginea was greatly thickened and fibrosed. One specimen, 11-L, showed 
central infarction. Diffuse degenerative changes with many pigment-filled macro¬ 
phages, particularly in the center, were found in all the specimens. 

Three epididymides in this group, 180-R, 2-L, and 40-L, showed cystic dilata¬ 
tion of the tubules, mild intertubular fibrosis, and a flattened single laj’-er of 
tubular epithelium. Four epididymides, 11-L, 58-L, 79-R, and 180-L, developed 
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Flo. 3. Testis ICO-L after 2 lidur.s’ isclicmin. a, Impftirecl spermatogenesis, h. Normal 
Leidig cells, c. Basement membrane. 



Fig. 4. Testis 150-B aftei 4 bours’ ischemia, a. No remaining ^crmatogcnic cells. 6, 
Clumped Leydig cells about periphery, c. Basement mcmlirano. d, Tunica albuginea. 

severe iiitcrtubular fibrosis ivith small tubules lined ivith several layers of non- 
eiliated epithelium. 

Ten hours (4 testes). (See figure 7.) Ischemia of 10 hours’ dmatiou caused a 
complete degeneration of spermatogenic, Sertoli and Leydig cells. The basement 
membranes were absent with the exception of a rare tubular outline about the 
periphery in o8-R. Diffuse fibrosis with many pigment-filled macrophages was 
present in all specimens. 

No epididymides were seen in any of the specimens. 

Twelve hours (7 testes). The spermatogenic, Sertoli and Leydig cells were absent 
m all of these specimens. A rare basement membrane was found about the pe¬ 
riphery in specimens 57-L and 85-L; otherwise diffuse fibrotic leplacement of the 
testes had taken place. Many pigment-filled macrophages were present. Testes 
89-R and S9-L degenerated entirely within seveial weeks of operation, from 
vascular damage by the tourniquet. 

Two specimens, 85-R and 1G5-L, showed cystic dilatation of the epididymal 
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Fig. 5. Testis 160-R after 6 hours’ ischemia, a, No remaining spermatogenic cells, b, 
Thin lajmr clumped Lej’dig cells about pei'iphery. c, Basement membrane with early fibrosis. 



Fig. 6. Testis 180-R after 8 hours’ ischemia, a, No remaining spermatogenic cells, b, 
Occasional small clump of Leydig cells about periphery, c, Basement membrane with 
marked intra- and e.xtratubular fibrosis, d, Fibrotic tunica albuginea. 







m 





Fig. 7. Testis 174-R after 10 hours’ ischemia, a, Shadow of basement membrane, b. 
Diffuse fibrosis. 
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tubulc<! with maiked infcrtubul.ii tibiosis and a single lajoi of flattened tubulai 
epithelium In specimens S'l-L and ISG-L thcie was se\cie inteitubulai fibiosis 
with small tubules lined by seveial lajcis of nonoihated opitliehiim The le- 
mmmng epididymides weic not found on the final specimen 
rourlccn hours {2 Icslcs) Dense fibiosis was piesent m 79-L, with a laie base¬ 
ment membrane remaining pel iphernlly The central liyalini/od mass contained 
many pigment-filled maciophages Testis 137-R degenerated entnclj within 
seieral weeks of opeiation, so that no cpididjmal structures could be found on 
the final specimen 


DISCUSSION 

Tlie effects of testicukii ischemia arc of considerable intcicst because of their 
application to clinical torsion of the testis Experimental ischemia is admitted!}' 
not directly comparable to clinical torsion, since the vascular changes with 
torsion in the human being may xniy fiom partial venous obstruction to complete 
arterial occlusion These cxpciimcnts, however, were designed to show the 
effect of complete testicular ischemia in dogs, and so would show the cffoits of 
the most extreme tcsticulni toision 

ilaatz' applied touiniciuct compicssion to the spermatic coids of 45 rats He 
had irrcgulai results because of \ asculni thrombosis, but found that w itli ischemia 
of 8 hoiii-s’ duration spoimatogenic cells were eliminated but the Scitoli and 
Lojdig colls remained Ho found that mature spormatogenic colls woio the most 
sensitne The speimatogoina w'cio the least sensitive and were the last to be 
eliminated He mentioned that some spcrm.itogenic elements sunived the 8 
hoiii period of ischemia 

llcllner'’ quotes Endeilen, who states that testicular regeneration can occin if 
ischemia is applied for 10 hours Complete degeneration occurs aftei 24 hours 
of ischemia Hellner occluded all speimatic coid vessels on dogs foi peiiods 
ranging from 4 to 72 hours Only 1 dog was used for each time inteiTal Ho 
found complete atrophy of all testicular tells after 7 lioui s of ischemia 

Iwasita’ obstructed the vessels of the »pcrmatic coid in 8 human subjects 
who had tuberculous epididymitis The testes and epididj'mides xtcre lomoxed 
1 month latei He found little tcsticiilai damage after 5 houis of ischemia, 
partial necrosis aftei 10 houis, and complete hemoirhagic necrosis aftei 15 to 
24 hours 

These oldei experiments used diffeient species and different techniques, which 
account for the reported disciepaiicies in the effects of ischemia on the cellular 
elements of the testis 

The lesults of the present experiments weic fairly unifoim Aftei a ciitical 
period of 4 hours of ischemia there xvas a complete loss of spormatogenic cells 

'Maatz, R Anatomic changes following temporan ciicuHtorj strangulation of the 
testis Centralbl f allg Path ii path Anat , 69 . 243, 1934 

* Hellner, H Local circulator} disturbances Beitr z klin Chir , 168 225, 1933 
Iwasita, K Local circulator} disorders of testicles, clinical and experimental study of 
cllect of occlusion of spermatic cord xessels, with special consideration of torsion of testicle 
Jap J Dermat & Urol , 45: 126 1939 
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In the 4 to 8 hour intei'val of ischemia, the Leydig cells remained fairly ^^able 
and curiously formed a margin of tightly packed groups beneath the tunica 
albuginea. This margin was thin and its thickness varied considerably in the 8 
hour group. It is difficult to explain this margin of Leydig cells about the pe- 
ripher 3 '^. Destruction of the other testicular elements, of course, caused closer 
grouping of the remaining cells. The available blood supply would be better in 
this subtunical area since the arterial supplj’’ of the testicular parenchyma origi¬ 
nates beneath the tunica albuginea.^ An increase in the interstitial cell stimulating 
hormone (ICSH) could occur because of severe damage to both testes; however, 
this margin was noted in two testes haiung essentiall}^ normal scrotal partners 
(160-11 and 11-L). 

Ten or more hours of ischemia resulted in the elimination of all Le 3 '-dig cells 
and all but a rare basement membrane. The testicular elements were replaced by 
diffuse fibrosis 

Thrombosis at the time of application of the tourniquet was apparently re¬ 
sponsible for the loss of a few testes, which became necrotic and sloughed several 
weeks later. Thrombosis probabty did not pla 3 ’' a significant role in the damage 
to the rest of the testes as the effects were similar within each ischemic group. 

SUJIJURY AND CONCLUSIONS 

The testes of 33 dogs were subjected to periods of ischemia rangmg from 2 to 
14 hours. 

The speiTnatogenic cells were slightty damaged b 3 ’’ 2 hours, severely injured b 3 ’' 
4 hours, and eliminated b 3 ’' 6 hours of ischemia. 

The Le 3 ’'dig cells were severel 3 ’’ damaged by 8 hours of ischemia and eliminated 
b 3 ’' 10 hours. 

Ten hours or more of ischemia resulted in nearl 3 " complete fibrotic replacement 
of the testes. 

The author acknowledges vnth appreciation the inspiration and assistance 
of Dr. Frank Hinman, Jr. m this project and also thanks Dr. Gerald M. Miller, 
Mr. Rudolph Skarda, Mr. Charles Aiello, and Mr Russell Reddick for their 
suggestions and help. 

* Paul, M.: The blood and Ijinph pathwa3’^s in the spermatic cord (with particular refer¬ 
ence to their applied anatomj^ and pathologj’'). Ann. Roj’'. Coll. Surg. Eng., 7: 128, 1950. 
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feUIULL I, liAIM'S A-M) THOMAS G IIUKDLE 

from the Urological Section Surgical Scriice, Veterans \itininistration Medical leaching 
(Iroiip llaspilal, Memphis J5, Tcrtri 


Tins stud\ IS Inistd upon oO (asps of mnliKimnt tcstipulai tumors ticatpd at 
the Vctcuins Admuusti.itiou Medical Teadunj; Gioup Hospital (Kcnnpdv), 
Mcmpliis, Tennessee fiom lOlT thiou('li UilS We uoic impiessed uitli the 
umisualh Ingli nnmlici of lascs seen duini)' tins 6-yeai peuod and eneoniaged 
In the rompaiatnch good lesults ohlainerl AVc were also anaic of tlie paueitj 
of reports in tlie liteiaturo of the tieatmenl of testa ular tumois In million \olt 
vraj therapj These factois piompfed us to initiate this stud^ 

The general population is not rcpresenterl hy these (asps snuo tliet neie 
selcrted fiom the \eteian population e\<liisi\e!y A small inimbei (eighteen) of 
the patients had oiehiectomr prioi to tiansfer to tins hospital foi fnither therapy 
while Old} 2 patientsncic gnen follow-up lare alone at this institution Any fig¬ 
ures or incidence would not ho tiuly rcpreseiitatn e sinto some of the cases were 
discoiercd fiom admissions to othoi hospitals before tiansfer to this hospital 
lort}.si\, or h2 pei tent, of the patients weie white and foui, oi S poi tent, 
were Xegroes The avoingo ago was 32 0, laiigiiig fiom 20 to 55 ycais Tliiity of 
the pitionts, or 00 per cent, were between 20 and 31 }cars of ago These figures 
agree closely with those of Culp,' Sauer et aland Nesbit ot al ’ Seminomas 
oetiirrcd m an older age group, 35 years aiciagc, with two tumois otcuriing in 
55 loar-old patients The ages of those with cmbiioiial t.ireiiioma aieraged 32 2 
jcais while toratocaremoma was found in the joungost group, 28 icais avciagc 
O'Connell and Gesthich.toi'' found a simiKi trend m ago distiibiitioii with lospect 
to the typos of tumors The figures show that testicular tumois ha\o their gieat- 
est incidence in young adulthood aftci sc\ual matinity 
Ihe left testis was iniohod in 20 cases (52 poi tent) and the right in 22 cases 
(M pDi cent) This obsenation is the ictcrsc of the figures piesented by Sauer, 
Watson and Burke” and Xcsbit and Lynn’ who found the light testicle more 
trequeiitly im olv ed 
Tw 

0 cases of bilateial tumors were found in this study The incidence of bi¬ 
lateral testicular tumois in 7000 cases collected by Gilboit and Hamilton’ was 
2 per cent We wish to give special consideration to these 2 cases because of 
their raiity One of these 2 cases of bilateral tumoi occuired concomitantly 

. held at annu il meeting, American Urological Association, New York, N Y June 2, 


* Culp, D A Testicular neoplasms, an aniil>si8 of 113 cases J Urol , 70. 2S2-295,1953 
’Sauer H R , Watson, E ^f and Burke, E M Tumors of the testicle Surg,G}iiec 
Obst, 86 591-003, 194S 

Nesbit, R M andLjnn, J M Malignant testicular neoplasms Slirgerj , 20 273-279, 
1946 

O’Connell, H V and GeschicUcr, C F Tumors of the testes U S Armed Foices 
J , 1: 719-732, 1950 

^ “Gilbert, J B and Hamilton, J B Studies in malignant testis tumors Surg , Gvnec 
^ Obst , 71* 731-743, 1940 
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Hotchkiss and Laury® reviewed the literature from 1805 to 1949 and collected 
21 records of men havmg normally located testicles with proven cancer present 
in each at the same time. They added a case of their own which was diagnosed 
as bilateral reticulum cell sarcoma. Gill and Howell' collected 155 cases of bi¬ 
lateral malignanc}^ and added a case of their own with concomitant bilateral 
embiyonal carcinomas. Correa Fuenzalida and RaA'^entos® in 1947 reported 4 cases 
of bilateral tumors, three of which occurred concomitantly. In the same jmar 
Turkel and Migliaccio® presented a case of concomitant seminomas. Gurseh® 
(1951) reported a case of concomitant bilateral sarcoma of the testicles. The first 
American case of concomitant bilateral interstitial cell tumor was recorded by 
Garvey and Daniel” in 1951. The addition of the following case brings the re¬ 
corded total number of concomitant bilateral testicular tumors to thirty. Others 
ma 3 ’^ be buried in the many papers on testicular tumors. 

C. W., No. 26744, a 29-3'-ear-old Negro, was admitted complaining of enlarge¬ 
ment of both testicles and pain in the left flank and the left costovertebral angle. 
The right testicle had been enlarging for 6 weeks prior to admission and the left 
for 5 weeks. There was no pain in the testes or histoiy of trauma. Physical 
examination revealed extreme^ hard testicles about the size of large lemons. 
There was marked bilateral inguinal and sul^inguinal lymph node enlargement 
with perineal and perhectal induration. The left axillaiy tymph nodes were 
enlarged and hard. 

Chest x-ra 3 '' and osseous survey were negative. An excretory urogram re¬ 
vealed a nonfunctioning left kidne 3 L A Friedman test was negative. Bilateral 
orchiectomy was performed on March 15, 1949. A pathological diagnosis of 
embryonal carcinoma was made and the patient started on deep x-ray therap 3 '' 
as a palliative measure, since metastatic spread was extensive. There was moder¬ 
ate reduction of pain in the left flank following x-ra 3 '' therap 3 L Intestinal obstruc¬ 
tion forced a transverse colostom 3 '- on April 5, 1949 and radiation therap 3 ^ was 
discontmued. The rapidR" deteriorating course was accelerated by the develop¬ 
ment of pleural effusion and terminated in a respiratory death 46 da 3 's after 
admission. Postmortem exammation revealed metastases of the embryonal carci¬ 
noma to the left lung, heart, spleen, liver, pancreas, bladder, ureters, prostate 
and gastro-intestinal tract. Lymph nodes of the mediastinum, mesentery and left 
inguinal regions were involved. The tumor had produced bilateral hydrone¬ 
phrosis, hydroureter and obstruction of the rectum. 

The second case of bilateral cancer of the testicle was not concomitant. Never¬ 
theless, it was unusual because the patient was a pseudohermaphrodite and had 


» Hotchkiss, R. S. and Laury, R. B.: Concomitant bilateral malignant testicular tumors. 

J. Urol., 63; 1086-1092, 1950. ‘ , . , n,- 

’ Gill, R. D. and Howell, R. B.: Primary bilateral testicular tumor. J. Urol., 69: 940-9L, 

^^^s^Correa Fuenzalida, 0. and Raventos B. E.: Tumores bilaterales del testiculo. Bol. 

Soc. cir. Chile, 26: 212-214, 1947. . . tt i c /-i + 

3 Turkel, E. F. and Migliaccio, A. V.: Bilateral testicular seminoma. Urol. & Outan. 

^'^^“ Glnseh^^’E.^i^Sarcome bilateral du testicule. J. uroL, Paris 67: 82-87, 1951. 

» Garve>^ F. K. and Daniel, T. B.: Bilateral interstitial cell tumor of the testicle. J. 

Urol., 66: 713-7i9, 1951. 
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bilateial cryptorchidism. Gilboit'- collectal 60 cases of testicular tumoft in 
pseudoliennapliroditcs fiom the literature and added a ease of his own. 'Pherc 
Moie 8 cases of bilateral tcsticulai tumors among tins soiics of 00 pscudoher- 
maphrodites. This cases biings the total to 0 eases. 

V C. B., No. 77190, a 31-yeai-old s\hite male farmer, nas admitted uitli a 
histoiy of bilatcial uudcscondcd testicles until 0 Meeks luior to admission mIioii 
he noted a “knot” in his right seiolum. A right oichiectomy Mas advisctl and 
perfoimed 2 Meeks before admission to this hospital. The pathological diagnosis 
Mas seminoma. E\amination on admission levcaled a recent scrotal scai and 
surgkal absence of the right testicle. A nodular loft testicle Mas palpated. TJio 
patient stated that the left testicle had descended into the sciotiim since his 
right oichiectomy. The evteinal genitalia Mere pseudohcrmaphrodifie. A small, 
short penis Mas picsent, lesemhling a hypeitrophied clitoris. Che\t \-ray and 
rctrogiadc pyelogiams mcic M'ithin normal limits. A left orchiectomy Mas done 
on May 18, 1949. The postoperative course M'as uneventful. The pathological 
diagnosis Mas seminoma The coiirsc of deep \-iay therapj’ to the lymphatic 
drainage Mas inteiruptcd on several occasions because of iriadiation anemia and 
leukopenia Ho loceived a total tumor dose of 400 r befoie his discharge. On 
February 2, 1950 there Mas no evidence of metastasis on chest .\-ra.v films and 
no deviation of the uroteis on the cxcictoiy pyelograms. The patient Mas found 
to be severely anomic and multiple M'hole blood transfusions Mcie gnen along 
Math testosterone and iron. 

On December 1,1950 the anemia had impioved and no evidence of recuircnco 
of the tumor could be found. He Mas icchockcd in September 1951, Octobei 1952 
and Novcmbei 1953 and there M-as no evidence of leciiri ence or metastatic spioad 
of the seminoma The patient is living and Moll four and a half yoais folloMing 
bilateral orchiectomy He denied ever having had sexual intci course oi a desire 
for it 

There is an apparent association betMccn pseudohormaphi odism and crypt¬ 
orchidism This is shoMn by Gilbert and Hamilton* mIio found that in a seiies 
of 345 abdominal testicular tumors, 11 pci cent vere pseudoheimaphiodites. 

It IS not understood Mhether the ectopic location of the testicle predisposes to 
malignancy or other factors, such as hoi moues, m hich cause the maldosceiit, are 
the same factois M’liich pioduce future malignancy. Whatevei the cause, it has 
long been recognired that ectopic testicles become malignant more fiequently 
than normally located ones 

Our findings agice with those of Lcmus” and Gilbeit'- that orchiopexj' or 
spontaneous descent has no lessening mfluence on the dex'elopment of tumors in 
the cryptorchid One of oui patients had a right cryptoichid testicle until pubeity 
Mhen it descended spontaneously A seminoma developed in the light testicle 
at the age of 51 years 

Kaplan and RosMit'* presented a case of bilateral involvement in a patient 

” Gilbert, J B Studies in malignant testis tumors J Urol , 48: 605-672, 1942 

” Lems, L G Testis tumors J Urol , 69: 763-772, 1948 

“Kaplan G and Roswit, B Bilateral testicular tumors folloiiinc bilateral orchionoxv 
JAMA, 144- 1S57-155S, 1950 ^ 
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Who had a bilateral orchiopexy at 14 years of age. Twenty-seven years af 
oichiopexy a semmomatous right testicle was removed and 4 years later a tera 
carcinomatous left testicle was resected. 

Gill and HowelF believe that the chance of the remaining normal testis 1 
coming malignant, after having one malignant testis removed, is 770 times 

SLl-eTsn general population. I 

this leason the follow-up care of a patient who has been treated for testicu 

cancel should include careful observation of the remaining testicle. 

unilateral or bilateral cryptorchidism at so) 
tmie. Pv-o of the four patients had unilateral abdominal cryptorchid testes a 
Aveie admitted because of acute abdominal pain. Surgery revealed torsion 
semuiomatous abdominal testes in both patients. A barium enema may outli 
an abdominal cryptorchid testis as a space-occupying mass. The incidence 
seminoma m cryptorchid testicles is brought out by Lewis^^ who found 12 of 
tumors m cryptorchids to lie seminomas. All four of our patients with cry, 
orchidism had seminomas. 

Tn 0 cases were found in which the tumor developed in a normally descend 
left testicle while on the right side there was an abdominal ciyptorehid. GUb, 
and Hamiltous reported 23 similar cases in then- series of unilateral ciyptorehii 
this represents a small percentage however, since they found in the same ser 
that the tumor occurred in the ectopic testicle in 97.5 per cent of the patiei 
With unilateral cryptorchids. 


^ In oiie of tliese 2 cases, the patient had bilateral gynecomastia and a po 
tive Friedman test on admission. A diagnosis of malignant teratoma was ma 
following orchiectomy. The descended testicle had been replaced by turn 
tissue which had undergone degeneration, fibrosis and necrosis (fig. 1). It n- 
difficnlt to find enough tumor tissue to make a microscopic diagnosis. We belie 
that the gynecoid changes in this patient represent the “castration effect” c 





Fig. ]. Ivlalignant teratoma of testicle showing necrosis, fibrosis and degeneration, 
was difficult to find enough tumor tissue to make microscopic diagnosis. 
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Tmili 1 Tlipcs of tumors 


Tjpes 

Number 

Per cent 

Seminoma 

21 

48'F 

Fmbrsonal taicinomi 

IG 

saAr 

Tcratocircinoma 

9 

IS'.f 

Unlisted 

I 

297 

Total 

50 

KKI 9 ; 


S(nl)cd by A'eimooton and IIottloi.'“ In flic .second ease the ii.aticnt had a positive 
Friedman test befoie tie.rtment. The testicle «as lemoved and pIO^cd to be 
embi\'onal caicinoma with choiio-epitheliomatoiis elements After completion 
of deep \-iay theiapy, the Fiicdman test was negative. Xo metastatic deposits 
could be found on admission oi on ie-e\aminntion (i months later. The Fiicd- 
maii test nas done 27 times in this .senes. It uas i)ositi\'c 0 times and negative 
20 times. Thoic uas one questionable test. It is felt that the test was of little or 
no diagnostic aid since no pine choiio-epithcliomas were found m the gioiip. 

The pathological classification of testicular tumors is a contiovoisial subject. 
The woilv of DL\on and Mooio'“ and O’Coiincll and Gcschicktcr' has aided 
greatly m clarifying the problem. 

Mooro'^ describes four basic types of cells: the adult teratoma, seminoma, 
emhijonal caicuioma and choriocarcinoma. Titmoi-s may be composed of one of 
these cell types or they may bo composed of a compluv combination of any two 
or more of them. 

The tumois in this seiies fell into three gioups: 1 ) soininoma, 2 ) embiyonal 
carcinoma and 3) toratoc.aicinoma There were no pure ohoiiocaicinomas found 
ui this study. Adult or mature toiatomas wore combined with malignant or 
teratocarcinomas because both are potentially malignant since they may have 
othei tj’pos of colls present and are therefore to be considered ns malignant as 
the most malignant coll present. O’Comiell and Gcschicktcr' doubted the value 
of subdiMding teiatocarcinomas for the same reason. 

One case was unclassified. The slides fiom this tumor were not available for 
review Table 1 shows the numbei and pcicentage of each t 3 'po of tumoi. 

The peicentage of seminomas is s'lghtlj' liighei than found in most senes 
Lew is'* found 43 per cent seminomas 

The histoij’ and e^aminatlon of the patients in tins seiies revealed the follow- 
nig features: The tumor was associated with a hydrocele in 5 patients One pa¬ 
tient had a diaimng scrotal sinus Foity of the patients noted enlargement of 
the testicle. Nine patients gave a histoij' of pain in the affected testicle. Back 
pain and gastio intestinal symptoms were common among the patients’ first 
complaints A history of tiauma to the testicle was elicited fiom five Gyneco¬ 
mastia was found in two Phj’sical examination of the sci otal contents on admis¬ 
sion of 2 patients w'as so nearly within iioimal limits that there w'as hesitation to 


" Vermooten, V .and Hettler, tV F The siRmficance of gonadotiopic hormones m the 
none of patients with testicular tumois J Urol , 60- 519-523, 1948 

“_Di\oii, Frank J and Moore R A Tumors of the Male Sex Oig.ans Washington, 
Armed Forces Institute of Pathology, publishers, 1952 “ 


t) C 


” Mooro, R A Teratoid tumors of 


J Urol , 66:693-708,1951 
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Fig. 2. First clue to testicular malignancy (teratocarcinoma) was obtained from biopsy 
of enlarged left supraela^ucular Ijunph node. Xote small size of original lesion. 

label the testicle as pathologic (fig. 2). Confirmation was obtained only bj^ open¬ 
ing the scrotum and examining the testicle dhectty. This should be done in any 
doubtful case. Hj^droceles prohibit adequate e.xamination of a testicle. They 
should not be allowed to pret'ent or delay the diagnosis of a malignant tumor. 
One patient had a hydroceleetomy 2 weeks prior to admission. The patient 
sought further advice when his testicle contmued to enlarge. Another patient 
had an asjTnptomatic hydrocele for 7 3 ’^ears. Sudden enlargement and onset of 
pain, 4 months prior to admission, caused him to seek medical advice. 

Epididymitis and orchitis have caused confusion and delaj’- in the diagnosis of 
testicular cancers. One patient was admitted after having his fears allayed for 
8 months by several phj^sicians who blamed orchitis for his testicular enlarge¬ 
ment. Another one received penicillin therap^"^ for 6 months for epididjunitis be¬ 
fore an orchiectom}'^ rei’^ealed the true nature of his difRcult 3 ’'. On the other hand, 
several patients failed to heed competent medical advice by dela 3 dng a proposed 
orchiectom 3 L Such adidce is relativel 3 ’' unacceptable to the average male patient. 

A tragic feature of this disease is that it can become so far advanced without 
the patient’s being aware of his ilhiess. hletastatic grov-ths weie found before 
treatment in 10 patients. Only three of the ten are still living. IMetastasis was 
found m the peri-aortic tymphatics 8 times, chest 3 times, supraclavicular nodes 
2 times and 1 time each in the skin and along the spermatic cord. 

Treatment of the patient has consisted of a simple orchiectomy with amputa¬ 
tion of the cord at the internal ingumal ring. Those who had scrotal orchiectomy 
elsewhere frequently had the remaining portion of the cord removed up to the 
internal inguinal ring. This eliminates one area which would otherwise be given 
x-radiation therapy. 

Supervoltage therap3’^ was gwen to most of these patients, using the procedure 
as outlined by iMilton Friedman in Portman’s Clinical Theraveuhc Radiology}^ 

18 Portman, U V Clinical Therapeutic Radiology. Neii York Thomas Nelson & Sons, 
publishers, 1950, pp. 276-30S. 




Tin 3 .1,2 \cars nftc] left orchieclomv for seininomu. Piita'iit not Kivon postoporativo 
radiation therapy Mass c.isily palpalilc. U, after completion of riulmtion tliernpj. 

The following factors tvcio used: 1000 kv. and HVL 3.7 mm. Pb. at 70 cm. dLs- 
tance. The accompanying illustrations show the locations of the ports through 
which thetapy was given. Therapy was completed to each opposing pair of ports 
(anfciior and postciioi) before beginning irradiation to the adjacent gioup of 
poits The ideal dosage range piesciibed for patients with seminoma Mas 2000 r 
in 2 Meeks or its eciuivalent as based on tirao-dosago lelationsliip. Embiyonal 
carcinoma and teratocareinoma received from 3000 r to 3500 r in thiee to four 
M'eeks. The dosage was carefully controlled in older to prev'ent hradiation dam¬ 
age to the intestines, li radiation M'as given above the diaphiagm only wlicn 

Table 2 Seminoma 


Elapsed Time Since 
Therapy 

Number rollovtcd 

Li\ inR \\ ithout 
Metastasis 

I IMRg \\ itll 
Metastasis 

Dead 

G mos 

0 1 

3 ] 

2 

1 

1 \r 

2 

1 

[ 1 

0 

2 Ara 

11 

8 

1 1 

2 

3 jrs 

1 2 

2 

1 ® 

n 

4 3 rs 

1 

1 

0 

0 


Per cent 


SO 3% 


13 7% 
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Table 3. Embryonal carcinoma 


Elapsed Time Since | 

Therapy , 

Number Followed 

Living Without 
Metastasis 

Living With 
iletastasis 

Dead 

6 Bao. 

7 

1 

1 

5 

1 yr. 

3 

i 0 

1 

2 

2 yrs. 


, 0 

0 

0 

3 yrs. 


i 0 

0 

0 

4 yrs. 

1 

1 

0 

0 

5 yrs. 

1 

1 

0 

0 

6 vrs. 

*■ ! 

3 

3 

0 

0 

1 

1 

Total 

15 

6 

2 

7 

IS 

8 1 

1 

7 

Per cent 1 

53.3% 

1 

46.7% 


evidence of metastasis was present in the mediastinum, lungs or supraclavicular 
nodes. 

Radical retroperitoneal lymphatic dissection was done in only 5 patients. 
All were given a course of irradiation. Two of these patients are dead and a 
third is declining rapidly. The remaining 2 patients have been well three and 
four years following treatment. No malignant cells were found in the lymph 
nodes removed from the patient who is now living 3 years postoperatively. The 
diagnosis was malignant teratoma in both of these survivors. 

Excretory urograms were done in almost all patients as preoperative diag¬ 
nostic studies in an attempt to determine the presence of early metastasis to the 
peri-aortic lymph nodes. It was found that lateral ureteral deviation produced by 
an extrinsic mass could be demonstrated even when abdominal masses could not 


Table 4. Teralocarcinoma 


Elapsed Time Since 
Therapy 

Number Followed 

Living Without 
Metastasis 1 

i 

Living With | 

Metastasis 

Dead 

6 mo. 

4 

0 

0 

4 

1 yr. 

0 


0 

0 

2 yrs. 

1 


1 

0 

3 yrs. 

1 

1 

0 

0 

4 yrs. 

2 

2 

0 

0 

5 yrs. 

0 

0 

0 

0 

6 yrs. 

0 

0 

0 

0 

7 yrs. 

1 

1 

1 

0 

0 


9 

4 

1 

4 

Total 

9 

5 


4 

--- --- - 1 

Per cent | 

1 

55.5% 

44.5% 
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T\niF5 Ftnal results 


Tot'll (lend 

Tot^l h\ing 
Total followed 


Number 


15* 

47 


3i% 

fiS% 


* One pnlient «illi an nnhstcil rfingnosi') died I'j following treatment 


be felt on physical examination The dovialion occim on the same side as the 
diseased testicle and xaries duoctly xiitli the si/e of the metastatic mass Partial 
and complete ureteral obstruction with mild oi sexoio hjdioiiephrosts x\as ob- 
serxed Post irradiation excretory urograms xicre done m all patients found iiitli 
ureteral dex uitioii before therapy The rale ami dogioc of sliriiikago of the masses 
as shoii n in senal excretory urograms sei I’od as a guide to the ladiosonsitivity of 
the tumoi being treated 

Folloix-up care, just as in piimarj' diagnoses, was made more ichablc by the 
use of the oxcietory uiogiams in dctcrmmiiig the incsenco of early lymphatic 
spread Our follox\-up examinations tonsislcd of an intcrx'al hestory, physical 
examination, ehest x-ray and excretory iiiograms It is felt that such studies at 
approxmiately G-month intonaLs xiill insiiie the patient the best possible care 
Careful obsenatiou of the remauung tcstulo should nluiiys be a part of the 
follow-up cave 

There was a follow-up of 47 of tlie 50 patients (table 5) Timtj-two, or 08 0 
per cent, are alii e Tables 2, 3 and 4 show the numhei and poi contago w lio Imx o 
survived with eacli of the thico types of tiimois Tlio highest siiunal into was 
in the seminoma group, 80 3 poi cent of 22 cases Fiftj'-thrco pei cent of 15 pa¬ 
tients with embryonal carcinoma aic alixe while 55 per cent of 9 patients with 
teratocaremoma have smvived 

All of the deaths fiom emhiyonal caicmoma and tciatooaicmoma oocuiicd 
within oneyeai aftei treatment Those whosurvii ed thefiistjeai aroappaieiitly 
cured AlTiile only 3 patients from the seminoma gioup aie dead, two of these 
lived foi two jeais after tieatment This lOV'cals the lapidity of the course of 
the disease in embiyonal caicmoma and teratocai(monia and the somewhat less 
rapid course of seminoma 


SUMVIAIll 


An analysis of the clinical featines, pathology and follow-up data on 50 eases 
of malignant testiculai tumors has been presented Sixt 3 ^-eight poi cent of the 47 
patients followed aie ahvm Eighty-sux pei cent of the seminoma gioup, 53 pei 
cent of the embij'onal carcinoma gioup and 55 per cent of the teiatoeaicmoma 
group are alum 

Properly administered supoi voltage x-ray therapy is emphasued and the lo- 
sults of such therapy aie given 

The use of the excietoiy urogiam is emphasised m rev-ealmg eaily metastasis 
to the pen aoitic tymph nodes Seiial studies of this typo aie of value in deter- 
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mining the radiosensitivit}^ of peri-aortic masses since changes will be found in 
the curvature of the ureter or relief of its obstruction as the metastatic deposit 
shrinks in size. 

A routine of follow-up care is outlined. 

A case of concomitant bilateral embryonal carcinoma of the testicles is re¬ 
ported bringmg the total bilateral concomitant testicular tumors in the literature 
to thirty. A case of bilateral seminoma of the testicles in a bilateral ciyptorchid 
pseudohermaphrodite is reported bringmg the recorded total to nine. 

188 South Bellevue, Memphis 4, Tenn. (S. L. R.) 
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RETROPUBIC PROSTATECTOMY A MODIFICATION OF TECHNIQUE 
USING A COMBINED PROSTATOITTSICAL INCISION 

WILrORD A H COUNCILL, JR 

Prom the Departmcnl 0 / Urology, Univcruty of Virginia Hospital, Charlotlcsiillc, Va 

The retropubic approach to the piostate, as ici ivcd bj Milhn, has noi\ become 
one of the acceptable pioceduics for the icliof of prostatio obstruction The 
effectu eness of this operatn c method has now been established and its usage 
IS becoming moie populai with the uiological piofcssioii It is partieularlj^ 
indicated for hyperplasias of laige size and is cspcciallj adaptable to glands \i Inch 
he high m the pelns m iionobese individuals uhcic excellent exposure is easily 
obtained beneath the sjnnphj'sis pubis With the use of antibiotics preiesical 
infections and other disturbing complications such as osteitis pubis ha\ e curi¬ 
ously decieased oier the past 5 years The major ad\autagos claimed for this 
approach, as described by Alillin, haxc been an early and oftentimes piimary 
closure of the incision into the uiinaiy tract without uriiiaiy diauiage, as well as 
the smgular lack of postoperatix e xesical in liability In cases in which good 
exposure is possible, fulguratioii 01 ligation of the bleeding xcssols within the 
prostatio capsule aids in the control of hemorrhage This exposure through the 
prostatio capsule avoids an incision in the bladdoi, as is done m the customarj 
suprapubic prostatectomy Opening the bladder accounts foi the postopeiatixe 
vesical irntabilitj and the often frequent establishment of a suprapubic uiinarj' 
fistula which heals by secondarj intention 

iMost urologists have followed the technique of Millm which consists of a 
transierse incision in the anterioi prostatio capsule at a point about midway 
between the bladder and the piostatic apex How ex or, Milhn’s transxerso 
prostatotomy often loaves much to be desiicd in pioxnding room foi the opera¬ 
tor’s finger to enucleate a particularly' large adenoma Foi enucleation of large 
adenomas a xeiy wide transx'crse capsulotoray' is necessary foi delix'eiaiice of 
one large lobe at a time but exen then lateral capsulai tears may occui lesultmg 
m division of the lateral arteries leading to actix 0 bleeding Such tears may also 
prevent adequate w ater-tight closure folloxx mg the enucleation In addition, the 
use of the routine transverse incision 01 prostatotomy fails to allow adequate 
inspection and appraisal of the xesical neck wlieie contractures and small median 
hypertrophies may exist In order to xnsualize the X'esical orifice, tenaoula must 
be apphed to the superior margin of the prostatotomy' incision foi letraction 
This may distort and gix e a false sense of security concerning the adequacy' of 
the xesical outlet before closure, resulting in inadequate wedge lesections of the 
xesical neck Furthermore, it does not always result m good exposure of the 
prostatic fossa after removal of the adenoma so that the placement of hemostatic 
sutures m the vesical neck for active bleeding through such an incision may bo 
difficult ' 

Accepted for publication July 29, 1954 
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Operators at times have A^aried Millin’s transverse prostatotomy and used a 
simple vertical midline incision which has the advantage of a^’oiding division of 
the arborizmg venus plexus of Santorini over the capsule and of the prostatic 
arteries which sometimes project rather far around the lateral aspects of the 
prostate. On the other hand, the usual vertical capsulotomy which is confined 
to the prostatic capsule is often far too short to adequately remove the adenoma 
when the latter is of large size and thus has the disadvantages mentioned above 
m relation to the transverse capsulotom3^ Extension of the capsular incision far 
down into the apex to gain room maj'^ possibly damage the external sphincter 
leading to incontinence. Suture of the opening in the prostatic capsule in a water¬ 
tight manner in which primaiy healing is likelj’- maj' be difficult because of the 
inaccessibility of the distal end of the incision deep dovm behind the S3'mphysis 
pubis. 

It is the purpose of this communication to describe the author’s experiences 
with a variation in technique which avoids the transA'erse incision into the pros- 
static capsule. The prostatotom3’^ ^^diich we are herewitli reporting is designed to 
eliminate many of the undesirable features of both the Millin transverse and the 
customaiy vertical incisions into the prostatic capsule. We use instead a modified 
3’-ertical incision extending from the midprostatic region upward thi’ough and 
inchicUng the vesical neck which is avoided when the customaiy vertical incision 
is restricted to the prostatic capsule below the bladder. This incision allows a 
more adequate exposure for enucleation of the adenoma and management of the 
vesical neck and hemostasis. 


OPERATIVE TECHRIQUB 

As illustrated (fig. 1), a transverse abdominal skin incision of the Pfannenstiel 
type is employed. The anterior surface of the bladder just above the prostate and 
the prostatovesical junction are exposed b3'’ blunt dissection. Reflection of the 
peritoneum from the anterior surface of the bladder is neces.sary only for a short 
distance as the incision into the bladder does not extend very high. The peritoneal 
reflection is held backward by a self-retaining retractor or spatula of the Harris- 
Vest type. Care is taken to eliminate any dei^elopment of the lateral fossa (neces¬ 
sary when a Millin transverse cap.sulotoray is used) which usually leads to bleed¬ 
ing from the periprostatic venous and sometimes arterial plexuses. The operator’s 
left hand, appropriately gloved, is inserted into the rectum for counterpressure 
on the prostate. Elevation of the gland expedites the subsequent prostatotomy 
and enucleation. A vertical incision is then made through the prostatic capsule 
beghming about midwa3’' between the apex and at the base of the gland on its 
anterior surface. Slight delation from the midline may be necessary to elude 
large vessels but this in no way affects the ultimate procedure. The incision is 
extended upward to include the (anterior) vesical orifice. A plane of cleavage is 
developed between the adenoma and the false capsule followmg which the apex 
of the urethra is diffided with the index finger of the operating hand pressed 
against the index finger of the opposing hand within the rectal caAdty. If the 
urethra does not easily break at the apex, it is best to dmde the mucosa with 
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all> S', Anterior Burfsicc of prostate and lower portion of 

cates site of “combined incision" to include vesical neck 5, Note .• ^ ,„.,a 

prostatic fossa and evcision of vesical neck after removal of adenoma 4, V,n=lnl,1 onhee 
suture is used to close vertical incision in prostatic cupsulc and divj 
liglitly 


scissors to pteveut avulsion of the uiethrxil membrane down into the prostato- 
membianous aiea and posfcibly damage the external sphincter mechanism. 
Enucleation of both or each lobe separately i£> then easily performed. 

This exposure allows a careful debridement of the prostatic fossa and excision 
of the posterior vesical neck, when warranted, under vision. Small ictiactors 
of the Deaver type inserted into the pi'ostatic capsule allow the posterior vesical 
Up to be visualized as well as the floor of the prostatic fossa where intracapsular 
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bleeding can be controlled by electrocoagulation. Sutures can be placed to obliter¬ 
ate any large vessels when present. Following satisfactory control of the bleeding 
a 24F, EO cc Foley henvostatic bag catheter is inserted into the bladder and in¬ 
flated. 

The prostatotom 5 '- is then closed with either intermpted or continuous sutures 
to insure a water-tight closure. Closure of the vertical incision is technically 
easier than suturing the transverse capsulotomy. The retropubic space is drained 
by a simple Penrose drain and the abdominal wound closed in the usual fashion 
nith intermpted chromic sutures so that the patient can become ambulatory on 
the second postoperative day. The Foley bag is ordinarily allowed to remain in 
the bladder and is not pulled into the prostatic fossa. It is our belief that venous 
ooze in the prostatic fossa is more likely to promptlj’^ cease if the prostatic capsule 
is allowed to collapse rather than prolong its dilatation by the presence of an 
inflated hemostatic bag catheter. Intermittent irrigation of the catheter is 
carried out Just as following transurethral resection until complete hemostasis 
is obtained, following which the Foley bag is deflated to about 5 or 10 cc. This 
decreases the size of tlie foreign body in the bladder and leads to less vesical 
irritability. 

In most instances the prostatovesical mcision is healed by the fourth to 
sixth postoperative day when the catheter can be removed for the resumption of 
normal micturition. The suprapubic Penrose drain is shortened dail 3 >- and is 
usually out bj”- the third postoperative day unless excessive wound seepage 
warrants its retention. In a rare case in which the wound is not healed, as e^d- 
denced by urinary drainage, the catheter is simpb"- re-inserted for several days. 
Some form of antibiotic therapy is usually instituted for the three or four post¬ 
operative days. 

A survey has been undertaken to evaluate the results obtained emplojdng 
* this combined prostatovesical incision with a similar number of consecutive 
suprapubic prostatectomies usmg postoperative hospital stay and postoperative 
catheter life as a basis for comparison. Thirty-three patients (both private and 
ward) have been operated on in Avhom the described technique was used (see 
table 1). It will be noted that the average postoperative hospitalization and 


Table 1 


Operation 

1 

Cases 

^ Average P. 0. 1 

, Catheter Life 

1 Average P,0. j 
1 Hospitalization | 

Morbidity 

Mortality 

Retropubic prostatec-^ 
tomj' (combined 
prostatovesical | 

incision) 

j 

33* 1 

1 

i 

7.2 days j 

Range: 5-22 j 
days j 

8.9 days 
j Range: 7-23 
' days 

! j 

Temporary | 

I suprapubic 
' drainage— I j 
case (catheter, 
replaced) j 

1 case (pul¬ 
monary 
embolus 

1 10th p.o. 
day) 

Classical suprapubic 
prostatectomj' with: 
suprapubic drainage 

33* ^ 

i 

16.3 days 
Range; 5-39 j 
days 

i 

1 19.0 days 
Range; 7-41 | 
days 

Delaj'ed clo¬ 
sure of supra-j 
pubic fistula | 
—16 cases j 

j Rone 


Consecutive cases. 
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cathetGi life icquned following the supiapubic proeeduie weio more than double 
that ericoimtcied in those patients tieatcd by retropubic prostatectomy with 
this modifieation in technique It has, thcicforo, been coneluded that o\ten‘non 
of the capsulai incision into the \ csical neck and anterioi bladder wall in order to 
provide better exposure docs not result m dclaj’cd w ound healing or the de\ clop- 
ment of supiapubic fistulas 

COMXtCXT 

It should be noted (fig 1) that 65 to 70 pei cent of the total length of this 
modified incision is through the pioslatic capsule with the remaining portion 
just into the bladder including the vesical neck It is pai titular ly adapted for 
enucleation of any median oi subtiigonal lobes and proper resection of the poste¬ 
rior vesical neck w Inch is usually necessaiy in reti opuhic pi ostntccl omj in order 
that late contractuies and ohstuictioiis will not dexelop Adeipiate excision of 
the posteiior xesical neck is mandatory with this technique because of the dm- 
sion of the anteiioi xesical neck but xxc haxc found this desirable laflicr than 
disadxiantageous The use of tins t 3 'pe of incision pi ox'idcs such adequate exposure 
that fulguiation of bleeding points within the piostatic fossa under tliiccl xi'-ion. 
piopcr tieatment of (posteiioi) x'csical neck abnormalities and, if nccessan,, 1li> 
placement of ligatures for hemostasis m the posterior (juadiaiits of the x'e-ica' 
neck are gieatly facilitated With adequate control of hemorihage thus posMbh 
III most oases, theie is seldom need foi a suprapubic catheter and in all insta’n" 
x\e liax’e been able to close this piostatox’esical incision tightly by contiiiuou 
01 interrupted sutures of catgut so that it is follow ed by a high percentag' '■ 
primaij closuies It is tiue that long incisions into the bladder m which the doi > 
IS appioached also can be tightlj' closed bj’ appioximating sutuics witlnu 
suprapubic catheter drainage but the leakage of uiiiie postopeiatixch' js-• 
uncommon leading to delayed healing The short incision into the at t*“ 
suiface of the bladder to include the vesical neck is not followed by the bV -* 
irritability frequentlj^ encountered following suprapubic piostatcctomj' in i > 
case a long incision into the bladder is ncccssaij’ foi nisei tioii of the ho.'jd < 
least sexuial fingers The technique herein described is just as simjil' 
customaiy supiapubic prostatectomy with the added adxxuitage that enu'^ 
of the adenoma tluough a dixnded vesical neck is easiei than other li- 
of letiopubic prostatectoraj' 

CONCLUSIONS 

A X ariation in the technique of piostatotomy for letiopubic proslali 
been reported from experience in 33 cases This operative proccdun> « 
limited xertical mcision in the piostatic capsule which axmids fh' ^ 
aiterial supply on the lateial surface of the prostate so that it is - 
with minimal bleeding 

The incision includes the vesical neck which allows moio adi- 
than possible w ith the traiisx’erse prostatotomy popularized bx * 

The better exposure expedites excision of the posteiior vcsii 
tngonal enlargements and allow s better control of hemorrhagi 
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At the same time it involves only a small incision in the lower (thick) segment 
of the bladder which avoids the occasional disadvantages of suprapubic prosta¬ 
tectomy, i.e., vesical irritabilit}’-, inadequate control of hemorrhage and the 
frequent necessity of suprapubic drainage and healing by secondary intention 
with a urinaiy fistula. 

In our experience 32 out of 33 cases healed per primam without suprapubic 
urinary drainage accompanied bj' minimal vesical irritability. 

The average postoperative hospitalization is less than 9 days. 
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SPONTANEOUS AriBRINOGENBMIA IN CANCER OF PROSTATE 

HEPOirr or tivo cases 

J\YJ CKANL, AR^or.O G RARR, Pit D \\i> JACK IIAAIIRTOX 

Trom the Dcparlmcnl^ oj Urohr/ical Surgery and of Utochrmislrv and A vIriUon of the Medical 
School of the Unnersity of Southern California, Loi Angeles 

Afibimogcncmi.i is, by definition, the jliscnie in the blood of fibimogon, the 
soluble pioteiii in the pl.isma which ic (oiucited ly the action of thrombin into 
fibrin, thus piodiieiiig coagulation of the blood Se\cral cases of spontaiioons 
afibiniogcncmia ha\c been icportcd, icsiilting fiom abnormal actnation of a 
trypsin like enrjino called fibrinoKsin, which normalR esists m the blood oiih 
111 an iiiactnc form When aeli\ation is brought ab iiit In some iiiikiiowii cause 
the actne cn/\mc dissohcs fibiin clots and also digests fibrinogen and othci 
plasma proteins T.agiioii lepoitcd 2 patients with cancel of the prostate with 
extensn e mctastascs who showcd a bleeding tcncleiicj associated with fibimohsis, 
but he did not demoiistiatc afibrinogenemia In 11)13 Iliiggins and associates 
found fibiiiioljtic and fibnnogoiioh'tic enrymcs m piostatic fiiiicl, and it has 
been suggested that the piostatie cancel cells maj ha\o been the soiiice of the 
enzjmo lespoiisible foi the fibrinohsis in Tagnon’s cases The prostatic cancer 
colls maj hacc produced sufficient piostatic fibrmobsm to hacc caused the 
fibriiioljsis and the icsiiltiiig liomoiihagic diathesis 
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Tio 1 Simplified diagram of blood clotting nnd fibnnoh tic action Tactors inclosed in 
rectangles exist normally in blood 

Reactions 1 and 2 represent noimal clotting which results from thromboplastin produc 
lion at a wound or other foreign surface 

Reaction 3 is brought about lij various tissue activators, most of which are not well 
naiactenzed Hemoljtic streptococci produce an activator called streptokinase 

hbnnoljsin efficienth digests both iibnnogen and fibrin clots reactions (4) and 
W 11 suthcient fihnnoljtic acti\itj is present complete afibrinogenemia will result, 
nioderat^Q activity results in low fibrinogen levels 

^ Antifibnnol>sm provides partial protec tion against fibrinoljsm activity, reaction 6 
Read at annual meeting, V estern Section of American Urologic il Association, Victoria 
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CASE REPORTS 

Case 1 . Mr. C. H. L., No. 13520333, aged 43, was admitted to the Lo.s Angeles 
County General Hospital with back pain of 21 months’ duration and with pro¬ 
gressive urgencj^, frequency, and hematuria for the past 2 months. Early in his 
illness a transurethral resection of the prostate had been done elsewhere and the 
histological diagnosis of adenocarcinoma of the prostate establi-shed. On 10 mg. 
of stilbestrol daily he had been able to return to work for a time, but had given 
it up because of the progressive severe back pain. The past and family histories 
were otherwise entirely negative. 

Physical examination revealed a well developed and nourished white man of 
the stated age, and in no apparent distress. Blood pressure was 118/70, tempera¬ 
ture 99.2, and pulse 80. The onij’' abnormal physical findings Avere moderate 
gjmecoraastia, atrophic testes, and a small, hard and fixed prostate gland. Hemo¬ 
globin was 13.5 gm. and the Avhite cell count was 10,000. The urine was grossly 
bloodjL The nonprotein nitrogen was 25 and the serum acid phosphatase was 1.6 
units (normal 1 to 4 units). 

Three days after admission a bilateral orchiectomj’^ was performed. There was 
no unusual bleeding. Four days later transurethral resection of the prostate was 
done under spinal anesthesia. The patient Avas nauseated and restless during 
the operation and there A\'as moderate, but not excessive, bleeding. One trans¬ 
fusion of 500 cc of AA'hole blood was giAmn on the table and the blood pressure 
AA’as neAmr less than 105/60. Irrigation of the bladder after the procedure AA'as 
slightly more bloody than usual, but AA^as considered satisfactory. The operation 
was completed in 45 minutes, and the patient aatis returned to bed A\dth tension 
on the Foley catheter. He did complain of feeling chilly. 

About an hour and a half after his return to the ward the drainage became 
Amry bloody and an additional 500 cc of AA'hole blood AA'as started. Three hours 
after the end of the operation he AA'as in shock, the blood pressure AA'as 60/50, 
pulse 128, and hemoglobin doAA'n to 11 gm. A blood specimen taken for typing 
and crossmatching AA'as reported as not clotting, and furthermore that the blood 
specimen of the day before, taken for typing, AA'as unclotted. 

SeA'en hours after surgery, AA'ith blood or plasma haA'ing been continuouslj' ad¬ 
ministered, tests by the chief chemist of the hospital indicated that bleeding 
was due to a lack of fibrinogen. When the patient’s blood AA'as mixed AA'ith normal 
blood there Avas no clot delaying effect, AA'hich indicated that it did not contain 
heparin or other anticoagulants. The addition of potent thrombin to the patient’s 
blood produced no clotting. Seven and one-half hours after surgery there Avas 
some evidence of clot formation in the patient’s blood, but it AA'as a very poor clot. 
Quantitative determinations of the fibrinogen level of the plasma shoAA'ed no 
detectable fibrinogen until one specimen taken 9 hours and 10 minutes after 
surgery shoAA'ed a level of 16 mg. per 100 cc (normal 250 to 300 mg.). Specimens 
taken 16 hours and 24 hours after the operation shoAved 78 and 104 mg., respec¬ 
tively. On the third day the level Avas 310, and at 11 days it Avas 290. 

At the end of 22 hours the blood pressure had varied from 60/40 to 100/60 
and the hemoglobin Avas 10.5 gm. despite the administration of 6000 cc of whole 
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blood and 12o0 PC of plasma, of which 250 cc was fresh antihemophilic plasma. 
By this time the blood seemed to clot satisfactorily, but the bleeding continued 
and the situation was eomplicated by the poor drainage ineidont to the bladder 
filling with clots. A suprapubic cystoslomy was therefore done 2-1 hours after the 
first operation and the fossa packed with 30 pieces of oxyccl gauze. Four additional 
pints of blood wore given that day, the bleeding was finally controlled, and the 
patient was out of shock with a blood pressure of 110/05. 

Two days following operation the patient was oliguric and this developed into 
lower nephron nephrosis, with all its problems. The nonprotein nitrogen went up 
to 340 on the sixteenth postoperative day. During this oliguric phase the most 
marked hypocalcemia was on the ninth day, when the level of calcium was 3.0 
mEq/L. On the same day the pota-ssiiim level was 8.50 rnEq/B. During the 
diuretic stage the most marked hypopotassemin was on twenty-fourth day, when 
serum potassium was 2.9 mEq/L. The nonprotein nitrogen giadually came 
down to 28 on the thirtieth day, the day before death. Fluid and electrolytes 
were given throughout the course as indicated by tbc laboratory determinations 
daily, and the foregoing figures represent the maximum deviations from the 
normal. 

iNIany other problems were encountered such as nausea, vomiting, diarrhea, 
severe stomatitis, drug reactions, difficult parenteral feedings, and others. Falling 
blood pressure at times required 50 mg. of neosynephrine in 500 cc of 5 per cent 
glucose by intravenous drip over an 8-hour period to maintain a systolic pressure 
of 80. The patient’s final undoing was uncontrollable infection. On the twenty- 
second postoperative day a blood culture was positive for Staphylococcus aureus, 
coagulase positive, and resistant to penicillin, streptomycin, aureomycin, and 
terramycin. It was only moderately sensitive to Chloromycetin and bacitracin. 
Chloromycetin was not available for parenteral use, but bacitracin was given 
both intravenous^' and intramuscularly to no avail. The patient had jaundice 
and temperature ranges from 104 to 106 during his last 4 days, and he expired 
on the thirty-first postoperative day. 

Necropsy revealed multiple lung abscesses from 0.5 to 1 cm. in diameter and 
multiple abscesses in both kidneys. Cultures from these abscesses showed the 
same Staphylococcus aureus, coagidasc positive, and a mixture of gram-negative 
coliform bacilli. There was an incidental finding of multiple polj'posis of the 
colon, with malignant degeneration. 

Cases. Mr. W. H., No. 973029, aged 70, was first admitted to the Los Angeles 
County General Hospital on May 23, 1946, complaining of bilateral inguinal 
adenopathy for G months, associated with pain and edema of the left leg for 10 
days. Biopsy of an inguinal gland at another hospital had shown metastatic 
carcinoma, and rectal examination revealed a hard, fixed, irregular prostate, 
grade 3, consistent with prostatic carcinoma. The nonprotein nitrogen was 39 
and the serum acid phosphatase 8.2 units. X-iays of the urinary tract revealed 
metastatic osteogenic neoplasm of the fourth lumbar vertebra and in the right 
sacro-iliac area. The patient refused orchiectomy and was started on stilbestrol. 
He did, however, undergo orchiectomy elsewhere the same year, and in 1950 
had a transurethral resection, with positive biopsy. This also was done elsewhere. 
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He was re-admitted in May 1951, because of back and leg pains, at which time 
the nonprotein nitrogen was 34 and the serum acid phosphatase was 9.8 units. 
Chest x-rays showed extensive metastases and the lumbar and pelvic bones ex¬ 
hibited advanced osteoblastic metastases. He returned on February 11, 1953 
because the pains were uncontrollable. The nonprotein nitrogen then was 98 and 
the serum acid phosphatase was 11.6 units. He was started on TACE which 
seemed to relieve the pain until April of the .same year, when it returned but with 
less severitj'^. On Octobei 31, 1953, he came back with the same complaint of 
pains scattered throughout the pelvis and back. Nonprotein nitrogen was 33, 
serum acid phosphatase 7.8 units, and hemoglobin 8.5 gm. Stilbestrol was sub¬ 
stituted for TACE and he was discharged. 

The last admission, on March 19,1954, ivas occasioned b}’’ grossly bloodj'’ urine 
for 2 days. This was associated with multiple pui’puric spots, up to 5 cm. in di¬ 
ameter, on the arms and trunk. One small abrasion on the wrist kept oozing in 
spite of pressure bandage. The hemoglobin was down to 7.5 gm. A tentative diag¬ 
nosis of fibrinolysis and afibrinogenemia was made and blood was drawn for 
clotting time, fibrinogen determination, typing, and cross-matching. The clot 
formed slowly and poorl}'^, and in a water bath at 37 degrees C. it was lysed com¬ 
pletely in less than fiAm hours. The fibrinogen detennination Avas 65 mg. per cent, 
about 21 per cent of the normal 250 to 300 figure. At 5 p.m. on the da}'’ of ad¬ 
mission a transfusion of Avhole blood aa’rs gwen. With the diagnosis of fibrinol 5 ’’sis 
established, the patient Avas also given desiccated anti-trypsin* intra\'’enously on 
tAA'o occasions in conjunction Avith transfusions. Since trypsin and fibrinolj'sin 
are A'ery similar enzymes it AA'as suggested that the antitrypsin enzyme might be 
valuable in preA’-enting the lysis of the fibrin, inasmuch as pure fibrinogen Avas 
not aAmilable. After the antitrypsin blood ti’ansfusions three specimens, of blood 
Avere tested foi- fibrinob'sis and none shoAA'ed it after 48 hours. Quantita¬ 
tive fibrinogen levels AA'ere recorded as folloAA's: 

March 19 5 p. m. 65 mg. per cent 

March 20 3:30 a.m. 138 mg. per cent 

March 20 8:05 a.m. 190 mg. per cent 

March 20 12:45 p. m. 206 mg. per cent 

March 20 7:00 p.m. 155 mg. per cent 

The folloAving day the hematuria had decreased and by the morning of the 
third day had completely disappeared. The purpuric spots shoAA'ed distinct re- 
gre.ssion by the third day. A total of four transfusions Avere giA'^en and the hemo¬ 
globin Avas brought up to 12 gm. 

COMMENT 

In contrast to the cases reported by Tagnon, afibrinogenemia AA'as proven in 
our first case, but fibrinolysis Avas not. In the second patient both afibrinogenemia 
and fibrinolysis AA'ere demonstrated. It is entirely possible that the blood ex¬ 
amined the "day before surgery in our first patient may have formed a clot, but 

* Soy bean trypsin inhibitor was furnished through tlie courtesy of Mr. Eugene C. 
Loomis of Parke, Davis, and Company. 
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that the clot maj hai c been Ij scd by the time it as checked the next aftei noon 
It ’= pustomai 3 '' in the hospital to tv pc and cross-match the blood the afternoon 
before surgerj and the laboratoiy ordinarily lepoits any abnoimahty and refuses 
to supply the blood foi transfusion Since there was no piotest in this ease and 
the blood was set up it seems fair to assume that the specimen fiom the patient 
appeared noiTnal at that time, this is 01113 an assumption, and cannot bo ac¬ 
cepted ns a fact B 3 the time v\e had established the diagnosis of aribimogcncmia 
the patient had rocen ed so maiy transfusions that the pi oof of fibiinolysis could 
not be established 

The exact mechanisms of the enzyme systems 111 such cases need moie work 
both from the lescaich and clinical as])ects before the 3 ' can he cleaily understood 
L 3 SIS of the fibrin so impoitant in wound healing may be a factoi 111 at Icasi some 
instances of wound dehiscence, but heic too moic leseaich stiid 3 ' is necessai 3 

SUMMARV 

Proven afibrinogenemia as a cause of scveic hemoiihage in 2 patients siiffeimg 
with cancer of the prostate is reported, one following tiaiisurcthial icsection 
and the other associated with extensive metastascs 

tSOI Ifilsfiirc Bftd , L01 Angeles Calif 
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Since the pioneering experiments of Gutman and Gutman,^ it has been gener¬ 
ally accepted that constant elevations of the total acid phosphatase of blood 
serum are ^ produced only b y prostatic metast ases or extensions. jMaiih^ 
warns us, however, that this test requires an expert technician and experience in 
interpreting the findings. The utility of the test has been further restricted 
because normal values have been found in large percentages of cases with wide¬ 
spread metastases^ and elevated values onlj’- in small percentages of patients 
with earl}’’ prostatic carcinoma.^ 

In spite of the faults iiiherent in the method, however, there was indication of 
a close relationship between elevated seram acid phosphatase levels and pros¬ 
tatic carcinoma, a relationship that is not paralleled b}-- other commonl}’- occur¬ 
ring malignancies. Such a relationship should have given earty impetus to at¬ 
tempts to improve and perfect the method bj'- those groups interested in diagnos¬ 
tic tests for malignancy. 

Abul-Fadl and King observed in 1948® that tartrate completelj^ inhibited acid 
phosphatase extracted directly from surgical specimens of human prostates. They 
further reported that acid phosphatase derived from erythrocjdes was not 
inhibited. Abul-Fadl and King did not apply this obsen>-ation and there were no 
published reports of its application until 1953 when the brilliant investigations 
of Fishman and Lerner® appeared. These latter named authors reported that 
measurement of the tartrate inhibited ac id phosphatase of serum was a more 
sensitive indicator of the amount of acid phosphatase derived from the prostate 
than total acid phosphatase. The}" presented evidence to support the viewpoint 
that in male subjects the greatest portion of tartrate inhibited serum acid phos¬ 
phatase is most likely of prostatic origin. 


* Aided by Grant No. CS-838 from the Cancer Control Branch of the National Cancer 
Institute, National Institutes of Health, U. S. Public Health Service and the Alabama 
Division, American Cancer Society. The portion of the research performed at the Cancer 
Institute at Miami, Miami, Fla. was aided bj' a grant from the Lawrence Wien Foundation. 

Read at annual meeting, American Urological Association, New York, N. Y. June 1, 
1954. 

> Gutman, A. B. and Gutman, E. B.: An acid phosphatase occurring in the serum of pa- 
tiew ‘ ‘ carcinoma of the prostate gland. J. Clin. Invest., 17:473,1938. 

2■ . . '. Diagnosis of Genito-Urinary Neoplasms. A monograph published 

by the American Cancer Societj-, 47 Beaver St., New York, N. Y., 1953. 

2 Woodard, H. Q. and Dean, A. L.: The significance of phosphatase findings in carcinoma 
of the prostate. J. Urol., 67:158-71,1947. 

* Woodard, H. Q.: Factors leading to elevations in serum acid gb’-cerophosphatase. Can¬ 


cer, 6:236-41,1952. 

‘ Abul-Fadl, M. A. M. and King, E. J.: The inhibition of acid phosphatase by D-Tar- 

trate. Biochem. J., 42:28,1948. , ,, . . •, i. x e 

Fishman, W. H. and Lerner, F.: A method for estimating serum acid phosphatase ol 
prostatic origin. J. Biol. Chem., 200:89-97,1953. 
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Otheis had utilized i ' ' ' > - >. h.^dc to eliminate 

acid phosphatase dornei dch> de to inact i- 

vate erjthrocyte acid nhosnhatas c folloucd In ale ohoLto partially inactivate the 
remaining pi ostafio acid jiliosphntase • hJonc of these aiithois presented con- 
r incing statistical c\ ideiico that their methods ri ould meet the i eqiiiroments of a 
diagnostic test foi mahgnancj ns set forth by Dunn and Gieenhoiise ” 

We attempted to icpeat the experiments of Fishman and I erner® and found 
their method quite inconvenient and fiaught uitli cirors, both inhoient and 
manipiilatno Although ue ucre excntiially able bv painstaking endeavor to 
duplicate their lesults and to confirm the essential principles of their method, ue 
found it unsuitable foi loutiiie and rapid examination of laigc numbers of sam¬ 
ples After a xerj extensne peiiod of stiidj’, tiial and futile attempts at simplifi¬ 
cation, u 0 abandoned use of then method. 

We ha\e developed, houovci, a simple, practical method of the dotCTmination 
of serum acid phosphatase of n rostatu o rigin The principle is based on the tar¬ 
trate inhibition of acid phosphatase demonstidted bj Abul-Fadl and King and 
first applied bj Fishman and Lerner Kitro plicnyl-phosph atc, * '■ houexci, is 
utilized as the substr ate m contrast to n hciivl-nhosnliato uliich uas used by the 
aforementioned workers Details of the method will bo published elsewhere 
The purpose of this communication is to present statistical evidence of the 
utility of our newly de\eloped method foi the determination of serum prostatic 
acid phosphatase Oioi 4000 subjects have been studied to date The present 
repoit deals with a total of 1100 subjects whose climcal exnluation is now com¬ 
plete 

CLINICAL MATPRIAL SOURCES 

Blood samples weie collected from patients in the waids and clinics of the 
following hospitals. 

Jeffeison Hillman Hospital, Birmingham, Ala 
Veterans Hospital, Birmingham, Ala 
St A^mcent’s Hospital, Birmingham, Ala 
West End Baptist Hospital, Birmingham, Ala 
Carraway Methodist Hospital, Birmingham, .\la 
Lloyd Noland Hospital, Fairfield, Ala 

J Abut r^dl, M A M md IvinR E J Properties of the scid phosphatases of erythro 
a human prostate aland Bioeliem J 46 51-t30, 1949 

Deiorj, G E Sneetser, T H , Jr and XVlnte T A Use of formalin and alcohol m 
estimation of prostatic phosph itase J Urol , 66. 724 33 1951 

Ixintner E P The estimation of prostatic phosphatase using a modified King Arm 
strong method bj determining the formaldehyde stable and alcohol labile fraction of serum 
10 P‘'°sphatase J Lab & Clin Med , 37 637-42, 1951 
^^®n'cr R V Evaluation of Phospliat ise and Exfoliative Cy tologj in the Early Di 
^Sno^s of Prostate Cancer Melbourne * " Publishing Co , 1952 

Eunn J E , Jr and Greenhouse, S ts Principles and Cn- 

yrm for Development and Evaluation ’ublic Health Service 

^ . ;ton D C U S Govt Printing Office 1950 

by Sigma Chemical Co 4648 Easton Ave , St Louis 13, Mo 
1 ^ ^ aiuiviy,0 H andBrock,AI J Method for the determination of alkaline 

pnosphatase Mith five cubic millimeters of serum J Biol Chem 164-321,1946 
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City Hospital, Mobile, Ala. 

U. S. Marine Hospital, Mobile, Ala. 

Blessed Martin de Porres Hospital, Mobile, Ala. 

Jackson JMemorial Hospital, Miami, Fla. 

Dade County Hospital, Miami, Fla. 

Mt. Sinai Hospital, Miami, Fla. 

Mercy Hospital, Miami, Fla. 

Samples were also collected from patients attended b}^ ph 5 fsicians in private 
practice in the Birmingham, Mobile and Miami areas. Through a co-operative 
program with the Cancer Institute at Miami, blood samples were made available 
from patients upon whom prostatic cytology studies had been performed. His¬ 
tological data on all the Alabama cancer bearing subjects were secured through 
clinical records and checked with the Tumor Registry of the Alabama Associa¬ 
tion of PathologjL 

Grateful acknowledgment is deserved by all of the medical personnel and the 
institutions and hospitals that co-operated with us to make possible the rapid 
performance of this research project. 

CLASSIFICATION OF SUBJECTS 

1) Criteria of normal group. The 185 subjects included in this category were 
normal males with no clinical evidence of disease. In a great manj^ cases the sub¬ 
jects were given a complete ph 3 ’’sical hy their physicians with the finding of no 
evidence of disease. A few subjects were blood donors with normal serologj'' and 
hematology and no eiddence of fever. A large number of subjects were from an 
industrial population of males above the age of 45 with no eiidence of disease 
revealed b}'’ blood pressure measurements, electrocardiograms, blood sugar deter¬ 
minations, serology. In all of these subgroups the age of the normal males was 
heavilj" weighed to include an adequate number in the age group where prostatic 
carcinoma occurs. 

2) Criteria of nonmalignant disease group. The 655 subjects included in this 
categoiy were well documented, well studied male patients with a varietj’’ of 
disorders other than carcinoma. Included in this group were a great preponder¬ 
ance of patients with benigi i prostatic h^’^pj rtroph^q prostatitis and other perti¬ 
nent nonmalignant urological disorders. It was, of course, impossible to secure 
prostatic tissue for h istological^s tudies of this entire group but whenever possible 
prostatic histologic data were secured. Prostatifi_cj!±olog.y was performed on some 
members of this group but not on all. 

S) Criteria of cancer other than prostatic carcinoma group. The 158 subjects in 
this group were all well documented, well studied cases of carcinoma, sarcoma 
and leukemia. The carcinoma cases were, for the most part, histological^ con¬ 
firmed and the leukemia cases b}" hematological and bone marrow studies. In¬ 
clusion of 78 women in this group, while furnishing valuable information as to 
extraprostatic sources of tartrate inliibited acid phosphatase, is obviously of no 
clinical importance in the diagnosis of carcinoma of the prostate. 
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4) Benign jirostatic hyperlrojihy group. The23G subjects included in this group 
rvere, for the most part, elderlj- males with c linical ben ign prostatic hypertrophy 
not requiring surgical procedures and hence not confirmed histologically. Wher¬ 
ever tissue was surgically removed, histological confirmation was sought. It is 
to be remembered, however, that such histological data cannot thoroughly ride 
out prostatic carcinoma since most surgical procedures for benign prostatic 
hypertrophy involve onl}' the removal of the adenomatous portion of the gland. 
Pros tatic c ytolog y was perfor med on some of the subjects in this group. 

5) Prostatitis group. The 78 subjects in this group included some young males 
with acute Noisserian infections but consisted principally of elderly males with 
chronic prostatitis. A good portion of the elderly male group also showed clinical 
evidence of benign prostafic hypertrophj'. It is again obvious that adequate his¬ 
tological studies were not possible on tlic entire group studied. Cytological studies 
were performed on a small portion of the subjects in this group. 

6) Criteria of malignancy of the prostate. 108 patients were judged to possess 
prostatic carcinoma if compelling clinical signs and/or histological and cytological 
evidence were available. Radiological evidence of bone metastasis was available 
in a great many cases. Ca.sos where cytodiagnosis was positive without confirma¬ 
tory histological evidence or compelling clinical or radiological signs are not in¬ 
cluded in this scries. 


COLLECTION OF SAMPLES FOB ANALYSIS 

Blood samples were taken by venipuncture in the antecubital space of the arm, 
preferably before rectal or genito-urinary e.Yamination or prostatio massage had 
been performed. If these procedures had been undertaken, at least 24 hours was 
allowed to elapse before the blood sample was taken. The blood was collected in 
plastic tubes provided witli paraffined corks. The samples were allowed to stand 
at room temperature only until they clotted but in any case no longer than one- 
half hour. They were then refrigerated and within a few hours were centrifuged in 
the refrigerated centrifuge to obtain the cell free serum. Aliquot portions of 1 cc 
were placed in plastic tubes and the samples analyzed immediately or tightly 
stoppered and stored in the frozen state at —20°C until analyzed. Serum from 
the Mobile, Alabama and Miami, Florida areas was shipped by air express in 
stainless steel theimos jugs packed with solid carbon dioxide. In case the whole 
serum sample was frozen, it was thawed at a low temperature and thoroughly 
mixed by stirring before an aliquot was taken for analysis. Samples which showed 
gross hemolysis were discarded and duplicate samples secured whenever possible. 

BESULTS 

Frequency distribution curves of the groups of subjects studied are presented 
in bargraph form in fig. 1 A, B, C and D and fig. 2 A and B. Temporarily, and 
somewhat arbitrarily, we have chosen the value of 0.7 units as the critical point. 
Above this value 100 per cent of the untreated cases of carcinoma of the prostate 
occurred. 
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A summary of the proportions positive, that is, above 0.7 units in each group 
is as follows; 


1 Normal 

2. Nonraalignant disease 

3. Nonpiostatic cancer 

Male 

Female 

4. Benign prostatic hypeitiophy 

5. Prostatitis 

6. Prostatie cancer (untreated) 


i/er cent 
0 
10 

4 

8 

5 
8 

100 


In the normal group (fig. 1, A), no values above 0.65 units were noted. 

In the nonmaiignant disease group (fig. I, B), 10 per cent of the subjects 
showed values above 0.7 units, but no values in excess of 1.3 units. In general it 
was observed that after the acute phases of the nonmaiignant disease had sub- 
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Fig. 1. A, frequency distribution curves on 185 normal male subjects Specific prost.atic 
acid phosphatase units versus per cent subjects. B, frequency distribution curves on 655 
subjects with nonmaiignant disease. Specific prostatie acid phosphatase units versus per 
cent subjects. C, frequency distribution curves on 80 male and 78 female subjects with can¬ 
cer other than in prostate. Specific prostatie acid phosphatase units versus per cent sub¬ 
jects D, frequency distribution curves on 236 male subjects with benign prostatie hyper¬ 
trophy Specific prostatie acid phosphatase units versus per cent subjects. 
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sided, either spontaneously or duo to therapy, the values decreased to below 0.7 
units. These disorders include hepatitis, cirrhosis, liver damage, constipation and 
diarrhea, gallbladder disease, hydrocele, functional gastric disorders, inguinal 
hernia, asthma, hemorrhoids, dermatitis of the penis, sciatica, irritable colon, 
diabetes, cone bladder, miliaria rubra, urethral hemorrhage, fibrositis, kidney 
stones, chronic p}'elonephritis with uremia, gastro-enteritis, intestinal obstruction, 
prostatitis and benign prostatic hypertrophy. Frostatic massage and disorders 
eliciting spasm in areas near the prostate must be suspect in interpioting values 
between 0.7 and 1.3 uni ts. Wo have no evidence ns yet that physiological spasm 
might bo responsible for elevations above 0.7 units. 

None of the nonprostatic cancer group (fig. 1, C) showed elevations above 1.5 
units and only 4 per cent of the total were falsely positive. These false positive 
cases were easily diagnosed cases of leukemia, carcinoma of the head of the 
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Fig 2 . A, frequency distribution curves on 108 subject'? with nrO'jtatic cancer. Specific 
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pancreas and skin cancer. The females bearing nonprostatic carcinoma had skin 
cancer, carcinoma of the tongue, cervical carcinoma and maxillaiy adamantino- 
carcinoma. 

The 5 per cent false positives in the benign prostatic hypertrophy group (fig. 1, 
D) probablj’’ contain 60 per cent of subclinical carcinoma, but for the present 
must be classified as falsety positive in the absence of clinical signs, and cyto- or 
histodiagnosis. 

Of a group of 8 positive cases studied in the Miami area which were also cyto- 
logicall}'' positive (class 4 and 5 cells) 5 were histologically confirmed. 

The 8 per cent false positives in the prostatitis group (fig. 2, A) include both 
acute and chronic infections. Chronic infections superimposed on benign pros¬ 
tatic hypertrophy in elderly men also gave false positive values. Acute gonorrheal 
infection, or a history of previous gonorrhea, was present in many of the falsely 
positive group. In a large proportion of these cases, treatment was effective in 
lowering the values below 0.7 units. It is, of course, to be noted that 92 per cent 
of these subjects showed no elevation above 0.7 units. 

The prostatic carcinoma group (fig. 2, B) showed no false negatives in this 
series except in treated cases. Treatment with estrogens very rapidl}’’ elicited 
negative values. It is impossible at present to predict how soon elevations would 
occur after withdrawal of estrogenic therapy, but indications are that elevation 
does not occur rapidlj’’ after withdrawal of estrogen therapj’-, especiall}’’ if TACE 
has been administered. It is notable that some soft cancers of the prostate, 
which showed no clinicall}'’ diagnostic signs, gave elevations above 0.7 units and 
in some cases gave values above 2.0 units. 

DISCUSSION 

Measurement of the tartrate inhibited portion of seium acid phosphatase bj’’ 
our newly developed method confirmed the findings of Fishman and Lerner that 
measurements based on tartrate inhibition were a more accurate measure of the 
prostatic fraction of serum. In a studj’- involving 1106 subjects, our new method 
has proved simple and accurate. Early malignant lesions have been detected as 
predicted by the studies of the Tuft’s group. 

Elevations of specific prostatic acid phosphatase above 0.7 units in the serum 
show a high degree of correlation with untreated prostatic carcinoma. While 
there is some interference by false positives in nonmalignant disease and non¬ 
prostatic malignancy, these can be readily dealt with and correct diagnoses made 
eventually in most cases. The cases showing false positive values are patients 
with well defined, readily diagnosed disease. By therapy directed at correction 
of the nonmalignant or malignant disorder and repeated studies of specific pros¬ 
tatic acid phosphatase levels and prostatic cytology after the acute phases of the 
disorder have vanished, one can detennine if the; results were truB'^ false positives. 
A male patient with unexplained persistent elevation of serum, sp ecific pro static 
acid phosph atase above 0.7 u nits musl be considered as possessmgjpzoslalic carci¬ 
noma u ntil proved oth ennise. 

Elevations above 1.3 units have been observed only in cancer bearing subjects 
in this series. There is a high degree of probability that these will be prostatic 
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cancer. No elevations above 1.5 units have been observed in miy other disorder 
except prostatic carcinoma. 

Duo to tlio widespread u.se of estrogen tlierapy, it is often difficult to ascertain 
the previous administration of estrogens espeeiallj' in referred patients. In dealing 
with false negatives therefore, the clinician must not disregard clinical signs and 
cyto- or histodiagnosis. 

The specific prostatic acid phosphatase test can be most usefully applied with 
our present state of knowledge if it is used in conjunction with present clinical 
cytological, radiological and histological methods. It should not be considered to 
replace any of these standard methods. Realistically, because of the simplicity 
of the method and because many patients do not have the benefit of application 
of all of the skills necessary for the diagnosis of prostatic carcinoma, the new 
method used alone as a screening device can accomplish much in the detection 
of prostatic carcinoma. 

The accuracy figures quoted may be slightly changed by increasing the size of 
the series studied. Since the data were acquired by study of selected subjects, the 
results have bearing onlj' on the accuracy of the method and must not be con¬ 
sidered to represent figures that would bo obtained bj' mass studies of the popu¬ 
lation. Further studies arc in progress at present to extend the survey to GOOD 
subjects, to secure more exact accuracy figures, to determine the combined 
utility of cytology and specific prostatic acid phosphatase measurements in the 
detection of prostatic carcioma and to produce further refinements in the ehemi- 
oal method of estimation of specific prostatic acid phosphatase. 

SUMM.VRY 

Measurements of the tartrate inhibited acid phosphatase of serum utilizing 
nitrophonyl phosphate as a substrate have been performed in a uniform fashion 
by a new method on over 4000 subjects. Data on 1100 of these subjects, with 
complete clinical history, show a high degree of diagnostic ability for elevations 
of specific prostatic acid phosphatase above 0.7 units in the detection and diag¬ 
nosis of carcinoma of the prostate. 

General methods for exact diagnosis of patients showing elevations of specific 
prostatic acid phosphatase abov'C 0.7 units, but lower than 1.5 units, have been 
developed. No patients without prostatic carcinoma, but with a great variety of 
nonmalignant and malignant disease showed an elevation above 1.5 units. Pa¬ 
tients bearing elevations aboi'o this level can be considered to possess prostatic 
carcinoma with an exceedingly high degree of accuracy. 

Wide experience through extensive co-operation with physicians, specialists 
and several institutions has demonstrated the usefulness of the method. 

CONCLUSIONS 

Specific prostatic acid phosphatase determinations have been performed on 
the sera of over 4000 subjects by a new, simple method. 

The accuracy of the new method of determination has been demonstrated by 
bargraph distribution cuiwes in 1106 subjects. 

A tentative critical limit of 0.7 units has been set. Elevation above this value 
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in a male patient is more closely related to prostatic carcinoma than to any other 
disease. 

Elevations above 1.5 units have been observed in no other disease except 
prostatic carcinoma. 

Tentative figures for accuracy of diagnosis of prostatic carcinoma have been 
described. 

False negative diagnoses (values below 0.7 units) have thus far been found 
only in treated cases of carcinoma of the prostate. 

The diseases and disorders responsible for false positive values have been de¬ 
scribed. Methods for the handling of this group to achieve more accurate diagno¬ 
sis have been developed. 

The utility of the specific prostatic acid phosphatase test for the detection and 
diagnosis of prostatic carcinoma has been defined. 
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A CLINICAL. CYTOLOGICAL AND SEROLOGIC/VI. jVPPROACII TO 
EARLY' DETECTION OE PROSJ'ATIC CANCER 
PRELIMINARY REPORT 
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From the Department of Urology, Jackson Vcmorial Hospital, Miami amt the Cancer Institute 

at Miami, I la 


A re\iew of the voluminous. Uteiatmc on carcinoma of the prostate gland ic- 
veals that most articles e\press a common toiieoptioii of the condition, namely, 
that it IS futile, pessimistic, hopeless and simstci hi Bojd and Nut Lolls,' in 
1940, aftei studj’ing the literature o\tcnsi\tly, stated that we had not piogicsscd 
m the preceding 40 j ears, as far ns eontiol oi cure is concerned, and further, that 
anj hope of contiolhng or curing taicinoma of the piostato gland must be based 
on the discovery and diagnosis of the giowth when it is small With this thought 
m mind, we rentured upon this icscarch based upon a coiielatioii of chnital, 
cytological and seiological aspects of the disease, with the hope of establishing 
early diagnosis in a greater iiumboi of cases 

The incidence of carcinoma of the prostate gland in men o^ or the age of 50 has 
been estimated to bo from 14 per cent to 46 pei tent, (Rich", Baron and August®) 
These estimates have boon based on autopsy studies of large numbeis of men, and 
m many instances numerous sections were taken from the same gland Kahlei' 
reported 195 cases of postmortem examinations of piostatic carcinoma Ho found 
that 72 had been diagnosed clinically, 69 wcie diagnosed at iieciopsj alone, and 
54 additional cases (13 9 pei cent of 490 glands) by making moic sections on cases 
that had been diagnosed benign, both clinically and pathologically Ho examined 
another series of 229 glands and reported 21 per cent caicinoma in men over the 
age of 50 

Edwards® and co workers, in 81 routine autopsies, found latent carcinoma of 
the prostate in 14 8 per cent In 173 cases they found 16 7 per cent latent carci¬ 
noma in men over 40, and 3 4 per cent who had clinical carcinoma In Rich’s 
senes, the disease was recognized clinically in only 14 of 41 cases of carcinoma of 
the prostate Robert Moore® quoted the incidence as 16 7 per cent, with an in¬ 
crease to 29 per cent in the ninth decade 

It IS evident from these figures that there exists a great number of cases which 


"t annual meeting, American Urological Association, Ncii York, N Y June 1, 
493-^9^^940 ^ Nuckolls, J B Carcinoma of the prostate J AI A Georgia, 29: 

frequency of occurrence of occult carcinoma of the prostate J Urol , 

wij* ^10 Z&o lyOO 

Path^ Angnst, A Incidence of occult adenocarcinoma of the prostate Arch 

^ Carcinoma of the prostate gland A pathologic study J Urol , 41 557, 


*EdY\ards C N Stemthorsson, E and Nicholson, D An autopsv stud\ of latent pros- 
tatic cancer Cancer 6 531,1953 t' j j i 

i loore, II A The morphology of small prostatic carcinoma J Urol , 33 224,1935 
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possess biologicallj^ inactive prostatic carcinoma, also referred to as latent or 
occult carcinoma, in which better methods of diagnosis must be developed and 
the inciting factors determined that render them biological^ active. In non- 
mihtary practice, the number suitable for surgery, when diagnosed, varies from 
5 to 13 per cent, a pitifull}'’ low percentage. 

The inefficienc 3 ’’ of the clinical diagnosis alone has been demonstrated, hlan^' 
of the lesions found at necropsj’- measured no more than 4 mm. and were not 
palpable, e\"en with the specimens in the pathologists' hands. Metastasis has too 
frequentty occurred when mahgnanc 3 ' is suspected b 3 ’- rectal palpation. Biopsy 
studies inth the needle haim been found iranting, and biops 3 ^ studies obtained at 
open surgeiy require a long processing technique for accurac 3 ^ Mulholland of the 
Ma 3’’0 Clinic is quoted by Hock" and co-workers as hawng advocated cytologic 
studies as far back as 1931, only 3 3 ’-ears after Papanicolaou’s discover 3 ’' of cancer 
cells in the cervical secretion. These authors reported 150 cases, 13 of which had 
carcinoma of the prostate. Of the 13, there were four with positive cytologic 
smears and four with suspicious smears. The 3 ’’ concluded that two positive C 3 do- 
logic smears were sufficient to institute surger 3 ^ 

Edwards and co-workers” state that the average prostate contains about 63 
tubules with brandling acini. These are known to be lined with columnar or 
cuboidal epithelium, and although the carcinoma is usual^’- located peripherally 
in the posterior or lateral lobes, the exfoliated cells ma 3 ’- be discovered in the 
expressed secretion in a large number of cases, provided that the tubule is not 
blocked. Sometimes several cytologic studies are necessar 3 ’ before the cancer cells 
are demonstrated, and a negative c 3 ’toIog 3 '’ cannot prove the absence of cancer. 
G. G. Smith® found positive cell studies in 20 of 24 cases of carcinoma. 

Peters® studied 341 cases, 72 of which had carcinoma of the prostate. Of these, 
63 had positive c 3 ’tolog 3 ^, 6 were suspicious and 3 negative. 

In 1947, Herbut and Lubin^® reported on cancer cells in prostatic secretion and 
found 17 positives in 100 patients. This was confirmed histological^’’ in 10. 

Before proceeding to the serological phase, it should be mentioned that there 
are technical factors involved in c 3 ’tologic studies that render the specimen un¬ 
suitable. There should be a minimal amount of pus in the secretion collected, 
and when semen is milked from the vesicles with profuse spermatozoa, the speci¬ 
men is not satisfactory, as it has been found that cancer cells are seldom found 
in these two instances. Albumin applied to the slide in a thin film before applying 
the secretion and immersing in the ether and alcohol has been found of great value 
in preventing the cells from washing off. Frosted glass slides are preferable and, 
lastly, an expert cytologist is essential. 

A comprehensive report on the serological approach to diagnosis was presented 

^ Hock, E. F., 3Vood, F. 3V. and Kosinski, A. A.:_C 3 ’tologic detection of prostatic car¬ 
cinoma; its clinical application. J. Urol., 63:1081, 1950. „ T- , 

8 Smith, G. G.: The treatment of carcinoma of the prostate. J. Urol., 64: 6/1,19o0. 

9 Peters, H.: Prostatic smear, its clinical usefulness. J. Urol., 66: 770, 1951. 

19 Herbut, P. A. and Lubin, E. N.: Cancer cells in prostatic secretion. J. Urol., 57: 54Z- 

551, 1947. 
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UNTREATED CLUIICAL CAKCER 



CYTOLOCICAL 

ROTE > T CASES CORFIRRER 


Fig. 1 

TREATCn CLINICAL CANCER 



CYTOLOCICAL 

Fig. 2 

by Fishman" and co-workers in 1953. They have applied the principle of separat¬ 
ing the serum acid phosphatase derived from the prostate (P) from the total 
serum acid phosphatase (T). They quoted Bodansky and Bodansky in their re¬ 
view of the literature, that only 24 per cent of nnselected patients without, and 
81 per cent with bone metastasis from carcinoma of the prostate, show elevated 
serum acid phosphatase values. Fishman and Lerner, Abdul-Fadl and King, 
and others are quoted in their methods of separating the prostatic fraction to the 
exclusion of all other acid phosphatase. They report 12 cases of carcinoma of the 
prostate in their series, seven of whom had metastasis, and all seven had elevated 
total acid phosphatase and prostatic serum acid phosphatase. Five cases noth 
no obvious metastasis showed elevated prostatic acid phosphatase in four and 
normal in one. 

“ Fishman, W. H., Dart, II. M., Bonner, C. D., Lcadbetter, W. F., Lerner, F. and Hom- 
berger, F.. A new method of estimating acid phosphatase of prostatic origin applied to the 
clinical investigation of cancer of the prostate. J. Clin. Investig., 32: 1034-1044, 1953. 







396 


COPLAN, WOODS, MELVIN, GUNN AND AYRE 


BEMCN PROSTATIC HYPERTROPHY 




- 24 CASES " 14.2Y 

CITOLOCY SOSPrcrOllS A^O positive 
- 2B CASES - n.’S 

elevated serolocy 



CYTOLOCICAL 


NOTE! 1 CASE CONFIRMED 

1 CASE NOT CONEIRMED 

Fig. 3 

NO PROSTATIC DISEASE 



CYTOLOCICAL 


6 CASES MITII ELEVATED SEROLOGY 

HAD LIVER DISEASE. 

3 CASES CONFIRMED. 

Fig. 4 

PROSTATITIS 



CYTOLOCICAL 


NOTE: 1 CASE CONFIRMED. 

Fig. 5 
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MALE POPULATION IN U. S. ACEO 4T YEARS OR OVER 
1 ?, 

PATdOLOCr - LATENT CARCJNOMA DP PROSTATE 
ISN - 

3.000,000 TO S.ftOO.OftO MALES AFFECTED 
DIOLOCICALLY INACTIVE 


. IT CASES OF 3J» CLINICALLY RENICN PROSTATES 



STLDICn • 4.7* S CASES CONFIRMED 
J CANE NOT CONFIRMED 


< 09 . 00 * MALES «tTR 

PRCCLINICAL CANCER 


CTTOLOCICAL 

BIOLOCICALLT ACTIVC 


Fio. 0 


The values of (P) are constantly lower than (T) (expressed in King Armstrong 
units), and when publisliod, they believed that a value of (P) greater than 0.5 
showed an abnormal excess of the enzjTne. The interpretation was expressed as 
tentative. The notion has become firmb' fixed that elevated (T) is a measure of 
the metastatic process only, and even then its utility limited. This is a controver¬ 
sial idea at the present time, since normal prostatic cells excrete this enzyme, and 
oaromoma is not necessary to establish its presence. Fishman, et nl. have shown 
that massage of the prostate elevates the serum acid phosphatase. It is further 
known that liver disease, gastro-intestinal upset, blood dyscrasias and gonorrhea 
might give abnormal estimates. We believe that chronic prostatitis will also give 
an elevated value in some instances. In our own series, hemolysis of the blood, 
heat and improper handling rendered many blood specimens unsuitable. 

In co-operation with Dr. J. K. Cline,* Director of Cancer Research Depart¬ 
ment, Medical College of Alabama, School of Medicine, Birmingham, Alabama, 
who followed the principle of Abdul-Fadl and King, and later Fishman and Ler- 
ner, we have examined 440 cases of men over 40 years of age, from a combined 
clinical, cytologioal and serological standpoint, with the residts appended in 
figures 1 through 6. 

DISCUSSION 

The prostate is anatomically so situated that it is in one of the most inaccessible 
parts of the body and, unlike carcinoma of the skin, cervix or breast, from which 
biopsy is easily obtained and the lesion can be visualized, prostatic carcinoma 
must be subjected to the diagnostic triad (clinical, cytological and serological) in 
order to increase early diagnosis. 

One does not knowingly disseminate cancer cells by massage for fear of metas¬ 
tasis, but neither does one hesitate to massage the clinically benign gland in which 
a high percentage of unsuspected carcinoma exists and might be discovered early 
enough for corrective measures to be instituted. 

. preliminary cases, the serological studies were done by Dr. Thelma Gould, 

using Dr. Cline’s method. 
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As tables 1 to 6 indicate, our results with specific prostatic acid phosphatase 
are not so efficient as Dr. Cline’s. This is thought to be the result of improper 
handling of the specimens on our part. We hai'e found that heat causes an eleva¬ 
tion of the figure, and placing the whole blood next to the ice might result in 
hemolysis. There are numerous tedious steps in the chemical analysis and an 
expert chemist and specially trained technicians are desirable. 

The factors influencing false results must be eliminated by the internist in many 
instances. It is our opinion that the family physician can initiate the cytologj’’ 
and serology and should be encouraged to perform more rectal digital examina¬ 
tions in the routine physical examination. 

It is our contention that diagnosis of carcinoma of the prostate might be made 
by any two sides of the triad; however, the standards of treatment for various 
combinations of the triad (which are not a part of this presentation) must be 
weighed and established after prolonged stud}’' over a period of years, and no 
doubt there will continue to be controversy, as there has been in the past, as to 
proper management. 


SUMMARY AND CONCLUSIONS 

A preliminary report is presented on 440 patients above the age of 40, who were 
subjected to clinical, cytological and serological investigation in an effort to de¬ 
tect cancer of the prostate. 

Our results are presented in the illustrations. 

Many cases in which we found positive cytologj’’ were clinicallj’’ benign, indi¬ 
cating the presence of biologically inactive cancer or an earlj’- active lesion. 

The elevated prostatic semm acid phosphatase (0.7 or higher King Armstrong 
units) is thought to mean biological activity unless caused bj’- one of the condi¬ 
tions mentioned in the text that produced false positives. 

It is our opinion that more cases of earty carcinoma of the prostate will be 
suspected or diagnosed if all patients in the proper age range are subjected to 
cj’^tological and serological studj’’ in addition to palpation. Prostatic serum acid 
phosphatase is more critical than total serum acid phosphatase and promises to 
aid materially in diagnosis or activity of prostatic carcinoma, but we feel that it 
must be made more specific than it is at present. 

Cytologic examination of prostatic fluid is of definite value in detecting a 
greater number of earlj’’ cases. 

Therapy is not discussed in this paper; however, we would be remiss in closing 
without warning against androgenic drugs in those cases that are clinicallj’^ benign 
but show positive cytologj’’ or elevated acid phosphatase. 

550 Brickell Ave., Miami, Fla. (M.M.C., FM.W. and P.DM.) 



TiiL JotnsAL or Uroloo^ 
Vol 73 No 2 1 obrujrv 1955 
Pnntfd in 1/ S 4 


THE ROLE OF THE ADREKAL CORTEX IN PROSTATTC CANCER 


I’ABLO A AIOR \LKS, lUmiJIRlT BURNDLLR ind ROBERT S HOTCHKISS 
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The latioiiale of bilateial total adiciialcttom)' lu the treatment of patients ith 
advanced piostatic cancel is based on the tiypothesis tliat lomor al of these glands 
ehminatos the major, if not the only, remamiug souice of e\tiagonadal androgens 
after castiation, thereby dcpiiviiig androgen-dependent tnmois of a eontinumg 
supply of these hoimones Inasmuch ns ceitain piostatic cancels have been 
postulated to bo independent of andiogens,' West and his co-\\ oikeis believe that 
the beneficial effect of adrenalectomy may bo due to a nonspecific alteration m 
the hoimonal cnviionmcnt = Dobimei and his gioiip hare shonn abnormal 
amounts and tj pes of stcioids in the urine of patients n ith a vaiiety of neoplastic 
diseases’ 

Vanons imcstigators ba\e lepoited then evpeuences nith bilateial total 
adioualoctomv in patients Mith achanced piostatic cancel - s ® ' r s In a con¬ 
siderable number of these cases stiiking subjectiie imjiioicmeiit has been ob- 
sened and, in a fen instances, tcmporaiy inhibition of the tiimoi gronth has 
been leported Inasmuch as the opeiation has appaieiitly not boon cuiatne in 
any of the cases lepoited, the ultimate \aluo of bilateral adrenaloctomj m the 
treatment of advanced jiiostatic cancer is still a subject foi furthei study 
Aiailable repoits iiidicato that, hitheito, adicnalcctomy has been icseived for 
patients with advanced, disseminated caicmoma of the piostato, who have 
lelapsed following castration and estiogen therapy To oiii knowledge, the use 
of adrenalectomy in the carhei stages of the disease has not been lepoitcd 
Dining the past 2 yeais a detailed study of the effect of adrenalectomy ni 
prostatic cancel has been in progress on the Fouith Diiision Uiologj’’ Sennee of 

Read at annuil meeting, American Urological Association, New York, N Y Juue2,195t 
1 Ills work was made possible bi aGrint ili-Aid from the \merican C incor Societj upon 
of t' O' , — tonal Research Council, and bj a 

"ellowships of the Nation il Insti 


W Bilateral adieu ileclomj 111 prostatic cancer Ann Surg 

mi.* 1 ^, tlollamler, V P , Whitmore, W r,Rindall, H T and Pearson, 0 H 

Cl nilateral adrenalectomi upon iieopl istic disease in man Cancer B 1000-1018, 

^ Dobriiiei, K , Lieberman, S , Wilson, H , Hkniaii, B iiid Rhoads C P Steroid e\cro 
lion and adr^il function in neoplastic disease (A A A S ) Pituitan \drcnal Punction, 

Wasluiigton,D C, 1051, pp 158-165 

Huggins, C and Bergenstal, D AI Inhibition of human mammari and prostatic can 
cers Or adrenalectomi Cancer Research 12. 134-141,1952 

Harrison, J H , Thorn G W and Jenkins, D Total adrenalectomj for re ictivated 
carcinoma oHlie prostate New Hn? J Med , 248:86-92,1053 

i , TT , Bilateral adreiialcctomi for carcinoma of the prostate gland Preliminari 
report J Urol 70.275-281,1933 

♦ it’rince, C L and McGoldrick, T A Bilatenal adrcnalectomi for pros 

100-109,1953 (Also personal communication ) 

*i.„i I . , Giaj hack, J T , Ransom, C L and Scott W W Metabolic studies on 

the liilnteral adrenalectomj patient J Urol , 70- 657-664, 1953 
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Bellevue Hospital and the Urologj’^ Sendee of the University Hospital of the 
New York University-BelleAuie Medical Center, in association with the Urology 
Research Laboratory of the New York University Post-Graduate hledical School, 
and the Department of Chemistiy of the New York University College of 
Medicine. We are reporting herewith our initial observations on the effects of 
bilateral adrenalectomy in 20 patients with advanced prostatic cancer, with or 
udthout demonstrable metastasis. On rectal palpation, the local process had 
apparently extended beyond the confines of the gland in all of the patients. A 
positive tissue diagnosis was obtained in every instance, either via open perineal 
exposure of the posterior aspect of the gland, or from specimens removed during 
the course of prostatic surgeiy. Bilateral adrenalectomy was carried out in 11 
patients who had relapsed following castration and estrogens, and in nine who 
had never received any previous therapy whatsoever. The latter group provided 
an opportunity to study the role of the adrenal cortex per sc in prostatic growth. 

CASE MATERIAL AND METHODS 

Twenty patients with cancer of the prostate were selected from the Fourth 
Dmsion Urology Sendee of Bellevue Hospital and the Urology Service of the 
New York University Hospital. The clinical data in these cases are summarized 
in table 1. The ages ranged from 47 to 76 years, the median age being 63. Exten- 


Table 1. Clinical status prior to bilateral adrenalectomy 


No. 

Patient 

1 

1 

Age 

1 

Extent of Disease* ^ 

SjTnptoms 

1 

Skeletal i 
metastasis 

Pulmonao'i 

metastasis 

i 

Pain 

Vesical 

obstruction 

Weight 

loss 

Previou' 
orchiectomy 
and estrogens 

1. 

A. M. 

47 

-b 

-b 

+ 

Complete 

+ 

+ 

2. 

M. C. 

60 

0 

0 ! 

+ 

Complete 

+ 

+ 

3. 

M. D. 

5S 

0 

0 


Partial | 

+ 

0 

4. 

i G. K. 

65 

+ 

0 


Partial 

-b ' 

+ 

5. 

A. S. 

71 

0 

0 

-b 

Complete 

+ 

0 

6. 

E. F. 

60 

+ 

0 

+ 

Complete 

+ 

+ 

7. 

: 0. p. 

60 

0 

0 

+ 

1 Partial 

+ 

+ 

8. 

i J. L. 

63 

+ 

0 

+ 

j Complete 

-b 

0 

9. 

i M. M. 

63 

-b 

+ 

-b 

Complete 

-b 

0 

10. 

G. B. 

59 

+ 

-b 

+ 

Partial 

+ 

-b 

11. 

F. B. 

76 

+ 

0 

0 

Partial 

( + 

0 

12. 

J. H. 

73 


0 

0 

Partial 

-b 

+ 

13. 

E. B. 

65 

+ 

0 

0 

Partial 

+ 

0 

14. 

G. B. 

71 

+ 

0 

0 

Partial 

-b 

+ 

15. 

J. B. 

69 

-b 

0 

0 

Complete 

+ 

+ 

16. 

G. C. 

62 

-b 

0 

0 

Complete 

+ 

0 

17. 

C. H. 

71 

-b 

0 

i 

Partial 

+ 

0 

18. 

R. M. 

60 

0 

0 

0 

Partial 

-b 

+ 

19. 

J. N. 

49 

“f~ 1 

0 

-b 

' Partial 

+ 

+ 

20. 

S. S. 

71 

0 1 

1 

0 

0 

, Complete 

-b 

0 


* Primary growth had extended beyond the confines of the gland in all cases, on rectal 


palpation. 
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sive osseous metastasis were present in 14 patients (cases 1, 4, G, 8, 9, 10, 11, 12, 
13, 14, 15, 16, 17, 19) three of wliom (cases 1, 9, 10) also exhibited pulmonary 
metastasis. Twelve patients (cases 1, 2,3,4, 5, G, 7,8, 9,10, 17, 19) complained 
of pain as a major symptom, varying in degree from localized perineal pain 
(cases 3 and 7) to severe metastatic pain reqtririrrg frequerrt injectiorrs of narcot¬ 
ics (cases 2, 4, G, 19). Symptoms of vesical tteck obstruction wore present in all. 
Nine were in complete itrinary reterrtion at the time of admission to the hospital 
(cases 1, 2, 0 , 6, 8, 9,15, 16, 20) while the rest had varying degrees of prostatism. 
Weight loss was o.\hibitod by all. 

Eleven patients (cases 1,2,4, G, 7,10,12,14,15,18,19) had been sirbjeotcd to 
orchiectomy and treated by estrogerrs before adrenaleetomy. Castratiorr was 
performed more than 24 months prior to adrcrralectomy in 3 patients (cases 1, 7, 
14), 12 to 24 months earlier in three (cases 2, G, 10) and less than 12 months 
earlier in five (cases 4, 12, 15, 18, 19). Estrogen tr eatment had been institrrted 
thereafter and subjective improvement invariably rroted. At the time of adrenal¬ 
ectomy all of these patients were in the stage of relapse followirrg hormonal 
therapy. 

Nine patiorrts were subjected to bilateral adrenalectomy as initial therapy. 
Seven of these (cases 3, 5,8,9,11,13,16) were subsequently castrated, while the 
remaining two (cases 17 and 20) have received no other treatment to date. 

Operative technique. Removal of the adrenal glatrds was performed in two stages, 
the second gland being removed 2 weeks after the first. The adrenal was ex¬ 
posed extrapleurally, with resection of segments of the eleventh arrd twelfth ribs. 
The use of silver clips to control bleeding materially shortened and simplified the 
operation. 

Pre- and postoperative care. The regimen followed was essentially similar to 
that outlined by Huggins and Bcrgenstal.'' Cortisone, 200 mg., in divided doses 
and desoxycorticosterone acetate, 5 mg., were administered on the day before 
operation. An additional 150 mg. cortisone and 5 mg. desoxycorticosterone ace¬ 
tate were given an hour before operation. During and after the operative pro¬ 
cedure a norepinephrine drip was administered intravenously whenever the 
systolic blood pressure fell to below 100 mm. Hg. Fifty mg. cortisone were given 
every 4 hours during the immediate postoperative period, and lessened gradually 
until a daily maintenance dose of 25-50 mg. had been attained by the tenth day. 
Desoxj'corticosterone acetate was discontinued by the end of the first week 
postoperatively, none being required for maintenance therapy. 

It must be pointed out that the foregoing preoperative measures were insti¬ 
tuted prior to the first stage operation and again before the second. It has been 
our experience, as well as that of others, that unsuspected hypofunction may 
exist in the remaining adrenal, for one reason or another. Two of our patients, for 
example, were found to have e.xtensive replacement of both adrenal glands by 
metastatic prostatic cancer, which was not apparent on gross inspection of the 
specimens at the time of operation. Each developed marked hypotension follow- 
C. and Bergenstal, D. M.; Surgerj- of the adrenals. J. A. M. A., 147: lOl-lOG, 
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ing the first stage, necessitating continuous norepinephrine and additional corti¬ 
sone before the blood pressure could be restored to normal. Adequate preparation 
with cortisone and desoxycorticosterone acetate seems warranted prior to the 
removal of the first adrenal. 

Blood samples for electrolyte studies were obtained every three days during the 
first two weeks after operation, and once iveekly thereafter until discharge from 
the hospital. Deviations from the noi-mal plasma values for sodium and potassium 
were corrected by altering the dosage of cortisone and desoxycorticosterone, and 
replacing or withholding sodium and potassium, as indicated. 

Follow-up studies. The patients were seen eveiy 2 weeks in the out-patient 
department. During these visits any subjective changes were noted and body 
weights recorded periodically. Serial determinations of seioim acid phosphatase 
and urinary 17-ketosteroids were obtained. Roentgenograms of the bone lesions 
were repeated at regular inteiA^als. The patients were usually maintained ade¬ 
quately with 25-50 mg. cortisone daity, desoxycorticosterone not being required. 
During the summer months the patients were advised to take an additioi^al 3-5 
gm. sodium chloride daily. 

RESULTS 

The clinical responses observed in the twenty patients with cancer of the 
prostate treated with bilateral total adrenalectomy have been summarized in 
table 2. One patient (case 1) died 8 da 5 '-s and another (case 19) four days after the 
removal of the second adrenal, thus leaving 18 cases for critical evaluation. 

Relief of pain. Of 10 patients who initially complained of pain, complete relief 
resulted in four (cases 3, 6, 7,17), partial in five (cases 2, 5, 8, 9, 10), and none in 
one (case 4). The most striking improvement was observed in case 6, in which the 
patient had previously required frequent injections of morphine because of severe 
pain attributable to e.xtensii''e metastasis. Short]}’- after removal of both adrenal 
glands he became completely comfortable and has not required further sedation. 
Although not as dramatic, but equally impressive are the results in case 17, who 
also had suffered intense pain prior to adrenalectomy. The pain continued un¬ 
abated after adrenalectomy and he was discharged unimproved. The pain 
subsequently lessened and by the eighth month, he was without symptoms and 
able to resume his former activities. Cases 3 and 7 had marked perineal pain 
which was also alleviated. Five patients obtained partial but transient relief of 
pain after adrenalectomy. Adrenalectomy was of no benefit in case 4, who had 
se^’ere pain due to widespread skeletal metastasis. 

Vesical obstruction. Symptoms of urinar}’" obstruction were lessened in 9 pa¬ 
tients (cases 2, 4, 6, 7, 12, 14, 15, 17, 18) and unrelieved in 9 patients (cases 3, 
5, 8, 9,10,11,13, 16, 20) after adrenalectomy. Continuous catheter drainage was 
necessary in all patients to facilitate steroid and electrolyte excretion studies, 
thereby making it difficult to evaluate any changes in urinary symptomatolog}’. 
It may be significant, however, that three (cases 2, 6, 15) of the group who im¬ 
proved following adrenalectomy had been in complete urinaiy retention prior 
to operation. SLx patients (cases 3, 5, 8, 11, 13, 20) required transurethral resec- 
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Table 2. Clinical response to bilateral ailrcnalcctomy 


No. 

Patient 

Relief of Pain 

Obstruction 

Removed 

Re¬ 
gression 
of Local 
Lesion 

Re¬ 
gression 
of Bone 
Lesion 

Gain in 
Weight 

Survival 

Tune 

Present 

Status 

Cause of Death 

1. 

A. M. 






15 days 

Dead 

Postopera¬ 
tive ad¬ 
renal in- 
sufllciency 

2. 

M. C. 

Partial 

Lessoned 

No 

* 

No 

6 mos. 

Dead 

Carcinoma 

3. 

M. D. 

Complete 

No 

No 

No 

Yes 

24 mos. 

TdvinR 


4. 

G. K. 

None 

Lessened 

No 

No 

No 

G mos. 

Dead 

Carcinoma 

0. 

A. S. 

Partial 

No 

No 

* 

Yes 

IG mos. 

bivinB 1 


C. 

E. F. 

Complete 

Lessoned 

No 

No 

No 

5 mos. 

Dead 


7. 

0. P. 

Complete 

Lessened 

1 Yea 

* 

1 Ves 

!l3 mos. 

! Living 


8. 

G. ^ 

J. L. 

Partial 

No 

No 

No 

,No 

1 3 mos. 

Dead 

Mesenteric 

throm¬ 

bosis 


M. M. 

j Partial 

No 

No 

No 

No 

[ 2 mos. 

Dead ' 

Carcinoma 

10. 

G. n. 

Partial 

No 

No 

No 

No 

2 mos. 

Dead 

Carcinoma 

11. 

F. K. 

• 

No 

No 

No 

1 

No 

2 mos. 

Dead 

Undeter¬ 

mined 

12. 

J.II. 

* 

Lessened 

No 

No i 

Yes 

13 mos. 

Living 


13. 

E.B. 

• 

No 

No 

No 1 

Yes 

13 mos. 

Living 


14. 

G. B. 

» 

Lessoned 

No 

No 

No 

0 mos. 

Living 


15. 

J. B. 

* 

Lessoned 

No 

No 

No 

10 mos. 

Living 


16. 

G. C. 

« 

No 

No 

No 

Yes 

10 mos. 

Living 


17. 

C.H. 

Complete 

Lessened 

No 

No 

Yes 

U) mos 

Living 


18. 

B. M. 


Lessoned 

No 

No 

No 

7 mos. 

Living 


19. 

J. N. 






4 days 

Dead 

Postopera¬ 
tive ad¬ 
renal in- 
sufRcicncy 

20. 

S. S. 

* 

No 

No 

No 

No 

2 mos. 

Living 



— Inadequate period of observation- 
* Corresponding symptom absent prior to adrenalectomy. 


tion of the prostate before satisfactory voiding could be achieved. Case 16 was in 
complete retention prior to adrenalectomy and remained so for Ij^ months after 
adrenalectomy, necessitating continuou.s catheter drainage. Bilateral orchiec- 
tom 5 - was then carried out, and he subsequently was able to void with ease. The 
remaining unimproved patients (cases 9 and 10) failed rapidly, and remained on 
catheter drainage until their deaths. 

^Ydgbt change. Seven patients (cases 3, 5,7, 12, 13, 16, 17) showed significant 
gains in body weight, without clinical evidence of edema. Four of this group 
(cases 12,13,16,17) had widespread bony metastasis. The serial body weights of 
five of these patients are illustrated in figure 1, A. The remaining 11 patients 
showed no improvement in this regard. A remarkable increase in body weight 
occurred in patient 12 who had been steadily losing weight despite previous 
castration and continued estrogen treatment. Despite extensive metastasis, his 
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weight increased remarkably after adrenalectomy, and he has recently been 
forced to employ a reducing diet, so far without success. 

Regression of local and meiasiaiic lesions. Only one patient (case 7) showed 
definite i egression of the local growth. Cancer had been discovered quite un¬ 
expectedly in the surgical specimen removed after simple perineal prostatectomy 
2 years earlier. Castration had been performed at that time, and supplemented 
with estrogen treatment. He was re-admitted because of perineal pain and pro¬ 
gressively enlarging nodular recurrence of his local lesion. Following bilateral 
adrenalectomy definite regression in the size of his lesion was noted, together nnth 
a disappearance of pain. 

No regression in the osseous metastasis has been obseiwed in any of the pa- 




Fig. 1. A, effect of bilateral total adrenalectomy on body weight. B, effect of bilateral 
total adrenalectomy on urinary 17-ketosteroid excretion. 
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tients, as judged fiom the \-iay findings Ratlier, we liave obsened actual m- 
ciease m the extent of osseous deposits in seieial patients 
Survnaltimc Eloien of the tw enty patients (cases 3, 5, 7,12,13,1-1,15, IG, 17, 
18,20) are aluo at the present tunc, the longest follow-up being 24 mouths (case 
3) Five patients (cases 3, 5, 7, 12,13) aie alive moie tliaii a year aftei bilateial 
adrenalectomy, another fn e (casesld, 15,10,17,18) fiom 0 months tol j'ear, and 
one (case 20) less than six months Two patients (cases 1 and 19) died of post¬ 
operative adrenal insufficiency Patient 8 siiffeicd a mesenteric thiombosis, to 
which he succumbed Four patients (cases 2, 4, 9, 10) died from piogiession of 
their disease The causes of death in the i emainmg tw o (cases 0 and 11) w ei e not 
ascertained 

Effects oSpre caslrahonal adrenakclomij The results of bilateial adrenalectomy 
111 nine pieviously untieated patients, and bcfoie anj wcie subjected to orchiec- 
tomj, are summarized in table 3 The peiiods of obsenation ranged fiom 20 to 
300 days Urinaiy obstniction was lessened m one Five patients in this gioup 
had suffered intiactable pain piior to adienalcctomy Two woie subsequentlj' 
completely relieied, and three partially rcheicd of then pain There was a sig¬ 
nificant increase m bodj weight iii 4 patients without clinical cndence of 
edema No regression of local oi metastatic lesions was evei obsoived 
Two case reports aie herewith submitted' 

Case 4 E B (B H 10478 53), a 05 yeai old Nogio male, was admitted to 
Bellevue Hospital on IMaich 3,1953, with a 1 jeai histoiy of piogressivo incioase 
in uiniary fiequency, djsuiia and noctiiiia He had lost 20 pounds of weight but 
there was no bone pain The residual urine on admission was 500 cc Rectal pal¬ 
pation reiealed marked enlaigement of the prostate with fixation and fiimness on 
the light side The area of induration extended into both seminal resides A 
skeletal senes demonstiatcd osteoblastic metastasis in tbe doisal reitebrae, 
ribs, pelvis, and femoia The chest x-iay was ncgatir c 
A biopsy of the prostate was obtained by peiinoal exposiiie in Maich 1953, 
histological examination showed adenocarcinoma Bilateial total adreiialectomj 
was perfoimed in two stages in Apnl 1953 Rectal examination 1 month follow¬ 
ing adrenalectomy showed no diminution in the size of the pi estate The pa- 


Table 3 Effect of htlatcral adrenalectomy alone (no castration or estrogens) 


Patient 

Period of 
Observation 

Rel ef of 
Obstruction 

Pam Relief 

Tumor Regression 

\\ eight Gam 

U D 

84 dllj 8 

None 

Complete 

None 

10 lbs 

A S 

48 da>8 

None 

Moderate 

None 

15 lbs 

J L 

3G da>8 

None 

Moderntc 

None 

None 

M M 

46 da\s 

None 

Moderate 

None 

None 

F R 

33 dajs 

None 

* 

None 

None 

F B 

249 daj s 

None 

• 

None 

1 20 lbs 

G C 

20 daj s 

None 

* 

None 

None 

C H ; 

330 dajs 

Partial 

Complete 

None 

45 lbs 

s s 

100 dajs 

None 

* 

None 

None 


Corresponding symptom absent 
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tient’s urinary sj^mptoms remained unchanged. A transurethral resection of the 
prostate was thereupon performed 4 weeks following removal of the second 
adrenal. At the same time the right testis was removed for histological study for 
possible post-adrenalectomy effect. When discharged from the hospital, the 
patient was given a maintenance dose of 25 mg. cortisone twice daily. 

During the next 8 months, the patient improved steadily. His weight increased 
from 122 to 148 pounds, and he felt considerably better. He continued to void 
satisfactorily and had no urological complaints. The intact left testis showed no 
gross changes in size or consistency and presumably continued to function as 
before. 

In November 1953, the remaining testis was removed. No remarkable clinical 
change has been observed since the testes were remo\"ed. At the present time the 
patient is gainfully emplo 3 "ed and apparentl}^ quite comfortable. Histological 
studies of routine sections of the testes have shown no unusual changes which 
might be ascribed to absence of the adrenals. 

Case 2. C. H. (U.H. 67726), a 71 j'-ear old Negro, was admitted to University 
Hospital on Maj'’ 25, 1953, because of severe pain in his hips, thighs, shoulders, 
and head for 6 months. A weight loss of 20 pounds had occurred following the 
onset of pain. There were no urinar}’- difficulties except for some nocturia. Rectal 
examination disclosed marked enlargement of the prostate, with stoity-hard 
nodularity in the right lobe and extension in the region of the seminal vesicles. 
X-rays showed osseous metastasis to the ribs, pehds, spine and femora. The chest 
x-ray was negative. 

Histological examination of prostatic tissue removed bj'' open perineal biopsy 
in May 1953 showed cancer. A two-stage bilateral adrenalectomj'- was done in 
June 1953. The patient remained in the hospital 1 month following adrenalec¬ 
tomy. During this time he experienced no relief from his pain and his condition 
seemed to deteriorate steadily. It was felt that adrenalectomj'- had not been 
beneficial. At the time of discharge, he Avas recehdng 25 mg. cortisone twice dail}’’ 
for maintenance and Adrtually bed-ridden. 

The patient was not seen again for 4 months, at which time he returned for 
follow-up studies. To our surprise, he exhibited remarkable improvement. He had 
gained 45 pounds in weight, Avas practically free of pain, and ambulated AAothout 
discomfort. The patient stated that shortly after leaAung the hospital, his phj’^si- 
cian had begun estrogen treatment AA'ith TACE capsules. He remained on this 
regimen 2 months longer, for a total of 6 months. TACE AA'as then discontinued, 
cortisone being given as heretofore. Four months haA'-e elapsed since the estrogen 
therapj^ AA'as discontinued, and the patient remains AA'ell. 

Urinary 17-ketosteroids. Changes in the leAmls of 24 hour urinaty 17-ketosteroids 
folloAA'ing adrenalectomy in 5 cases are depicted in figure 1, B. The A^alues repre¬ 
sent the average obtained in three consecutiAm 24 hour determinations run in 
duplicate fashion. The preoperatiAm excretory leAmls range from 2.9 to 5.1 mg. 
per 24 hours in four of these patients. These values are AAnthin the normal limits 
expected for indiAuduals in this age group. The A^alue in patient, O.P. (case 7), 
hoAvever, AA^as 11.2 mg. pei 24 hours. He had had a preAdous orchiectomy and sub- 
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Table I. Resulls oj bilalerat adrenalectomy for adianecd proslalic cancer 



No of Cases 

Subjcctiy e Improvement 

1 

Objective Improvement 

Huggins ct al. 1952 

7 

o 

0 

Scott et al. 1053. 

2 

1 

0 

Bilker 1953 

10 

8 

0 

Scardino ct al. 1953. 

3 

2 

1 

Taylor ct al. 1953 

fi 

5 

1 

Harrison et al. 1953 . i 

7 

5 

1 

Bandall ct al. 

17 

11 ’ 

2 


sequent patliological examination of the adrenals showed adenomatous changes 
in both adrenal cortices, which may account for the elevation in his urinary 17- 
kotosteroid level. Following adrenalectomy, the 24 hour excretorj' totals de¬ 
creased in all patients, but never disappeared completely. 

mscnssioN 

Our studies indicate that bilateral total adrenalectomy ))rovides certain limited 
benefits for patients with advanced prostatic cancer. This is in essential agree¬ 
ment with other observers. (See table 4.) Subjective improvement, while usually 
not as dramatic as that which follows castration or estrogen therapy, occurs in 
about half the patients. 

Of interest is our observation that the clinical response in patients subjeoted 
to adrenalectomy before castration docs not differ remarkablj' from that seen in 
the post-castration group. Our findings in this regard may be compared with 
those of Huggins and Dao in a series of 50 women with breast cancer, in whom it 
was reported that bilateral adionalectomy alone benefited as many patients as 
simultaneous bilateral adrenalectomy and oophorectomy.’" Our observation in 
this regard may lend credence to the view that the beneficial effects of castration, 
estrogen administiation, adrenalectomy or even hypophyscctomy in prostate 
cancer are better ascribed to the sudden induction of an endocrine imbalance in 
the body, rather than to any specific anti-androgenic eflect." This seems to be 
supported by obseivations that testosterone and progesterone occasionally have 
actually improved patients with advanced, metastatic piostatio cancer.'" 

One of the arguments against adrenalectomy' in the treatment of prostatic 
cancer has been that cortisone and hy'drocortisone, either of which is essential 
for the maintenance of life postoperatively, have been shown to be metabolized 
m man into at least one product with androgenic potency, namely, ll-hy'droxy- 
audrosterone." Thus, the replacement therapy itself may partially' nullify' the 
pnmaiy' objective of adrenalectomy', which is the elimination of androgens from 

'“Huggins, C. and Dao, T. I,.: Adrenalectomy and oophorectomy in treatment of ad- 
vanced emmima of the breast J. A M. A.. 161: 1388-1394,1953. 

Uand.all, H. T,: An evaluation of adrenalectomy in man; Physiological ch.anges and the 
ollocl on advanced neoplastic disease. Bull. N. Y. Acad. Med., 30: 278-301,1054. 

Brendler, H., Chase, W. E. and Scott, yv. yv. Prostatic cancer Further investigation 
of hormonal relationships. Arch. Surg , 61:433-140,1950 

.Icarson, O. II., yyfhitmore, yV. F., yVest, C. D., Farrow, J. H. and Randall, H. T.: 
v^iimcal and metabolic studies of bilateral adrenalectomy. Surgery 34: 543-555, 1953 
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the body. Recent work, however, has shown that elevations of urinaiy androgen 
titers do not occur on the usual maintenance doses of cortisone (25-50 mg. per 
day). It is only when cortisone dosage has been increased to 100-300 mg. per day 
(for investigative purposes), that increases in androgen excretoiy levels above 
preoperative values are obseiwed.^'* Furthermore, corticosterone (compound B), 
which is apparently capable of supporting life after total adrenalectomy, has 
been found to be a much less potent precursor of androgens and 17-ketosteroids 
than either compounds E or F. This compound is presently being evaluated as 
replacement therapy after adrenalectomy. 

It is possible that adrenalectomy may improve the clinical response to estro¬ 
gens in previously resistant cases.*^ Patient 17, after ha^ang demonstrated no 
improvement following adrenalectomy, responded extremely well to a 4 month 
course of TACE, and has remained well for 4 months since cessation of estrogen 
therapy. This may represent another example of beneficial effects induced by a 
nonspecific disturbance in the endocrine equilibrium in the bod 3 ^ 

At the present time most observers believe that bilateral adrenalectomy 
offers too little to justify its continued use in the treatment of the advanced 
stages of carcinoma of the prostate. The operation affords onlj’- limited subjective 
improvement wliich is probably transient at best. Objective regression occurs 
but infrequently, when compared, for example, with that seen in patients with 
breast cancer. 

We are not prepared to accept these views completely, in the light of our 
studies to this time. Bilateral adrenalectomj’^ has been shown to provide a definite 
measure of subjective relief in at least 40-50 per cent of patients who would 
otherwise remain in a state of relapse until their deaths. Moreover, in our hands 
it has proved to be a comparatively safe and simple procedure in patients who are 
suitable surgical risks. Postoperative maintenance with cortisone is quite satis¬ 
factory. The conversion of this steroid into compounds with androgen potency is 
probably not significant on the usual postoperative dosages. It is our feeling that 
adrenalectomj'- should be perfonned in suitable patients who have relapsed after 
castration and estrogen administration. Although we are continuing to perform 
total adrenalectomy before castration in some of our patients as part of a 
study of adrenal:testis relationships, we do not recommend this procedure for 
routine use in the clinical management of patients with advanced prostatic 
cancer. 

SUM^DVRY 

The effects of bilateral total adrenalectomy in 20 patients with advanced 
prostatic cancer, mth or without secondaiy dissemination of the disease, are 
reviewed. Bilateral adrenalectomy was performed in 11 patients who had relapsed 
following castration and estrogens. The remaining nine had intact testes and had 
never received estrogen therapy prior to adrenalectomy. The latter group pro- 

n Munson, P. L., Goetz, P. C., Laidlaw, J. C., Harrison, J. H. and Thorn, G. W.; ElTect 
of adrenocortical steroids on androgen e.xcretion by adrenalectomized orclndectomized 
men. J. Clin. Endocrinol. & Metab., 14: 495-50S, 1954. 

Scardino, P. L.; Personal communication. 
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Mclccl an oppoiUimtj' to study tlie lole of the ndienal corte\ per sc in piostatic 
giOMth 

|Eightccn patients i\oie available for critical evaluation Eleven aie still alne 
Of 10 patients iilio complained of pam iiiitiallj, complete iclicf Mas oxpeiicnced 
by foui, partial in ti\e and none in one Sjmptoms of uiinaij obstruction Mcie 
lessoned in 9 patients and unioliovcd m iiiiie Set on patients slioiicd sigiuhcant 
incieases in bodj weights, despite the presence of e\tensi\c metastasis m four A 
legiession m the local gioiitli was noted in one patient No icgic'ssion of the 
osseous metastasis ns judged by \-iay findings was obseiicd m any of the pa¬ 
tients 

Acompaiison of the clinical icsponse obseiied in patients subjected to pie- and 
post castration adicnalcctomy shows no lemaikable dilfeience in the two 
groups 

Bilateial adicnalootomj has been shown to piovide a definite measiiie of 
fiubjoctue iclief in at least 40 - 50 pci cent of jiatients who othoiwise would 
remain in a state of iclapse until then deaths '1 he pioccduie has nlsopioiedto be 
a safe and simple pioceduio in patients who are le isoniiblc suigical iisks It is oui 
feeling that adicnalectomy should be iieifoimed m suitable jiatients who haie 
relapsed after castiation and estrogen administration. 

The aiithois are indebted to Dis Sjdncy Goidon and Benjamin Peng and 
Mrs lojceAbbottO’Flaheit} foi then assistancomtliiswoik 
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RADIOACTIVE CHROMIC PHOSPHATE IN TREATMENT OF 

UROLOGICAL TUMORS 

VINCENT MOORE, DEAN GAMBLE, B.S., RAYMOND L. LIBBY, Ph.D 
AND WILLARD E. GOODWIN 

From the Departments of Surgery/Urology and Radiology, University of California Medical 

Center, Los Angeles 

This is a report of the first 25 cases of inoperable prostatic and bladder car¬ 
cinoma treated b 3 ’- manual, interstitial injection of radioactive chromic phos¬ 
phate bj'^ the Division of Urology and the Department of Radiology of the UCLA 
Medical School in conjunction with the Radioisotope Unit of Wadsworth 
General Hospital of the Veterans Administration Center at Los Angeles. 

The treatment of urologic tumors bj'^ interstitial injection of radioactive, in¬ 
soluble salts has progressed rapidly since atomic piles made a wide ^'^ariety of 
isotopes available after World War II. Following the pioneer studies of Flocks* 
with radioactive colloidal gold in the treatment of inoperable prostatic carcinoma, 
safer and more effective sources of interstitial radiation have been sought by 
many workers. Rusche was the first to use radioactive chromic phosphate for 
the treatment of inoperable prostatic carcinoma.- Other isotopes are now under 
study for their radiation effectiveness and safety. 

In March 1953, our stud}'- was undertaken to evaluate the effectiveness and 
safety of radioactive chromic phosphate in various urological tumors. The pro¬ 
gram has required a closety organized team of radiation phj'sicists, isotope re¬ 
search laboratory personnel, radiologists, pathologists and urologists. Without 
the simultaneous mutual assistance of all these groups, the stud}’- project could 
not function Avith any degree of safety or scientific accuracy. 

Radioactive chromic phosphate was chosen as the source of tumorcidal radia¬ 
tion at the radiation physicist’s suggestion. There seem to be two main adA'an- 
tages in using this isotope instead of gold. RadioactiA'e colloidal gold emits both 
beta and gamma radiation. This gamma component puts it in the same radia¬ 
tion hazard class as radium and radon therapy. Radiation effects from exposure 
are cumulative, the body “storing” radiation effects it is exposed to OA^er the 
years. Continual exposure of doctors, nurses and other hospital personnel to 
repeated gamma radiation from gold (either AA'hile handling the isotope at sur¬ 
gery or in the postoperath'-e care of the patient) is a serious problem eA'en AA'hen 
heavy lead shielding is used in conjunction AA'^ith an effectiA'e safety monitoring 
program for Avork areas. Radioactive phosphorus, on the other hand, is a pure 
beta emitter. These beta particles are readily absorbed in a foAv millimeters of 
glass, leucite or tissue. 

A second adA'-antage accrues to the palient receiving isotope treatment. Because 

Read at annual meeting. Western Section of American Urological Association, Victoria, 
B. C. April 19-22, 1954. , , 

Aided bj- grants from the Bay District Surgical Research Fund and the Fund for the 
Advancement of Urology. „ . , 

' Flocks, R. H., Kerr, H. D., Elkins, H. B. and Culp, D.: Treatment of carcinoma of 
prostate Aidth interstitial irradiation A\dth radioactive gold (Au'^s); A preliminary report. 
J. Urol., 68: 510-522, 1952. 

Flocks, R. H.: Treatment of carcinoma of the prostate. J. Urol., 70: 491-498, 1954. 

2 Rusche, Carl and Jaffe, H. L.: J. Urol., 72: 466-476, 1954. 
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Tab!-i: 1. Physical characteristics of radioactnc jihosphorus and gold 



Phosphorus 

Gold 

jlfaiim^mcncigy of emitted beta ray 

1,71 mev. 

.97 mev 

Gamma ray energy 

llange of beta ray of maximum cnerpj* 

none 

0-111 mev. 

111 tissue 

Volume of siibcrc of radius equal to 

S.O mm. 

4.0 mm. 

7iiaximum beta ray ranpe 

2.14 crn.^ 

0.27 cm ^ 

Aicrage energy of emitted beta ray 

0-005 mev. 

0 32 mev. 

llange of particle of aicragc energv 
Volume of sjdicrc of rudiuH ctiual to 

3.2 mm. j 

1 

.009 mm. 

aicragc energy range of beta lay 
Dosage delivered to one gram of tumor 
tissue by one niicrocuric of isotope 

137 cm.s 

.003 cm.^ 

in rep. (*) over total deca\3 

T^umbor of miciocuries deposited in 
one gram of tissue to derive 8S,500 1 

8S5 rcp//ic/gin j 

76 rcp/>ic/gm. 

icp. over total decay 

100 

1092 

Half life 

1-1.5 days 

2.7 days 

Particle size 

0,25-0.5 microns 

0.002-0.007 microns 


* ipp. racana roontcen equivalents physical, vvliicli npprovimntcs roentgens in usual 
x-ray dosage piaeticc. 


of the absence of gamma radiation and the limited penetration of the beta radia¬ 
tion in tissue (a maximum of 8 mm.), radioactive phosphorus can be placed 
close to the edge of tumor tissue with less risk of injury to adjacent vital xdsoera 
or blood vessels. 

Table 1 compares the significant physical characteristics of radioactiv'o phos¬ 
phorus and gold. 

One important objective in this study was to observe what a standard dosage 
of interstitial irradiation per gram of tumor tissue would accomplish. Accurate 
infoi-mation on the effects of varying doses of interstitial irradiation on benign 
and malignant tissues is scantj' in the literature. There are little published data 
on which to base dosage for either gold or phosphorus in genito-urinaiy cancers. 
Kadioactive chromic phosphate injection of external, superficial tumors of the 
face, mouth and throat has been studied with doses as low as 10,000 rep. per 
gram of tumor tissue.'* In these facial tumors, the dosage was increased to 80,000 
rep. per gram of tumor when inadequate tumorcidal effect of lower doses was 
observed. Therefore, in urological tumors a dose of 100 microcuries of P® per 
gram of tumor was chosen and adhered to in all these cases. This dose when 
allowed to totally decay in one gram of urological tumor tissue will deliv'er 88,500 
rep. (roentgen equivalents physical). 

From careful and repeated studies in dog prostates it was shown that one 


aotivM^ninnrQ^TTo’ and Hine G. H.; Dosage determination with radio- 

& Rad! Thcrapy?69[“60-2ll?1948^ Protection. Am. J. Roentgenol. 

tumor of tongue with radioactive chromic phos- 
pnate solution. A. M. A. Arch. Otolaryngol., 68: 192-195, 1953. ^ 
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Table 2 


j 

Died j 

! 

Living with Cancer 

Living with 
Negative Biopsy 

Prostatic cancer. 

3 

4 


Bladder cancer. 

7 

1 

3 





gram of tissue would easily retain 0.1 ml. of injected fluid and in some cases 
0.2 ml. of fluid. Larger volumes per gram of tissue were accompanied bj’^ in¬ 
creased leakage of the isotope fluid from tissue. 

This report summarizes the first 25 patients manually injected with isotope 
using an ordinar 3 '^ glass syringe. These were all cases of inoperable prostatic 
and bladder carcinoma. These patients have been followed for a minimum of 6 
months with serial biopsies or autopsy studies. All these patients had transu¬ 
rethral resection of all possible tumor tissue 2 Aveeks before isotope injection. 
This proAudes good biops}'^ material and decreases the total Aveight of tumor 
tissue which must be injected. The tAvo-AAmek interval alloAvs healing of the cut 
tumor surfaces and decreases isotope leakage at the time of injection. 

These patients all had their tumors injected through regular suprapubic 
bladder incisions. Great care is taken to pack off and completely coA^er all tissue 
surfaces AAdiich are not to be actualty injected Avith isotope. The inadvertent 
spillage of 0.1 ml. of solution could possibly result in 88,500 rep. of radiation to 
that spot. Severe tissue damage symptoms and of severe radiation ulceration 
may result from failure to maintain absolutely meticulous injection technique. 
The isotope solution should be treated AA’ith the same respect that a heavy cul¬ 
ture of Aurulent tubercle bacilli Avould enjoy in the operating room or in the 
laboratory. 

Based on our experience in the laboratory and in surgery, decontamination of 
the intact skin, metal or rubber gloved surfaces can be readily accomplished by 
Augorous scrubbing Avith soap and Avater AAdiile the contamination is still wet. 
HoAveAmr, if the chromic phosphate is alloAA’^ed to diy on a surface, its remoA'^al is 
next to impossible Avithout remoAung the surface on Avhich it dried. The decon¬ 
tamination of ground glass 5yringe,s, cloth and tissue surfaces exposed by sur¬ 
gery is Amry difficult. Hence too much emphasis cannot be laid on the need for 
considerable caution in the handling and monitoring of radioactive chromic 
phosphate. 

The very magnitude and complexity of the cancer problem make it Avorth- 
AALile to offer only a feAv, short term clinical observations on these 25 patients, 
and brief comment on some of the technical problems encountered. 

There were fourteen far advanced inoperable prostatic carcinomas and eleven 
similar recurrent bladder cancers. (See table 2.) 

Generous transurethral biopsies of the isotope injected areas taken three to 
six months after injection in 10 patients suggested that the areas of tumor tissue 
had undergone marked cellular alteration. This Avould indicate that the dosage 
delivered by 100 microcuries of per gram of tumor tissue is adequate to locally 
destro}'’ some prostatic and bladder carcinomas. 





nADIOACTIVl; CHROMIC PHOSPHATE FOR TUMORS 


413 


Aside from locally altered tumor cells, these patients have all shown marked 
decrease in bladder symptoms. Contrary to the situation when 8,000 to 9,000 
r. of radium or deep x-ray therapy given to the bladder results in severe dis¬ 
comfort, strangury and bladder contracture, all the isotope patients have had 
gratifying relief from pain, marked diminution or oven cessation of hematuria 
and clots and decreased bladder spasms. Three of the bladder cancer patients 
(two now dead) came back voluntarily for repeat injection of their recurrent or 
incompletely injected tumors. All three did so because of temporary relief of 
symptoms after initial isotope injection. Even though patients have died of 
extensive cancers, both they and their families have expressed belief that there 
was symptomatic relief for varying lengths of time after injection before extra- 
vesical tumor brought them to autopsy. 

None of the bladder or prostate cases showed any blood dyscrasias in careful 
pre- and post-injection studies. Serial blood and urine as.says for radioactivity 
are run on these patients. Bone marrow studies have all been within normal 
limits throughout treatment. No appreciable isotope leakage or loss from the 
injection site has been obsen'ed with careful uiine assay for 48 hours after 
injection. 

Postoperative complications have been limited to 5 patients with slow closure 
of their suprapubic skin wounds. One man had a temporaiy suprapubic fistula 
of 5 weeks’ duration. His case illustrates the clinical problems often faced. A 
previous hemicystectomy of the dome for carcinoma of the bladder was followed 
by multiple recurrences treated with three transurethral resections over four 
years. His first isotope injection was highly successful. Six months later a new 
tumor grew in the previously normal bladder dome scar. Following open isotope 
injection of this area of tumor and scar, his urethral catheter block re.sultod in 
suprapubic leakage. After learning to keep his urethral catheter open, supra¬ 
pubic wound healing was solid in 3 days. 

A most striking case of .symptomatic relief was seen in a 40 year old man with 
an epidermoid carcinoma in a bladder diverticulum plus deep pelvic, abdominal 
and suprapubic tumor extension. Ilis suprapubic wound was exquisitely tender 
to touch. He M'as unable to wear clothing on the area 6 months after his original 
surgical exploration. There was complete relief of pain within 48 hours after 
suprapubic isotope injection. This area was still nontendor when he died 2 months 
later from widespread abdominal metastases. 

No rectal complaints or difficulties have developed oven though we have 
intentionally injected isotope right ne.xt to the rectal mucosa in several tumors. 
Some temporary diminution of bladder capacity occurred during the first 2 
weeks, i.e., from a capacity of 450 cc down to 300 cc, but return to near normal 
capacity is the rule. 

A second objective of the program along with clinical evaluation of dosage 
necessary to alter tumor cells, was the study of distribution patterns of the 
injected isotope. We are now convinced from careful autopsy study that this 
IS perhaps the most important single factor in achieving the uniform destruction 
of larger tumors. With a radiation source whose penetration at maximum is 
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Fig. 1. A, L. J. H., No. 284403, aged 59, far advanced adenocarcinoma of prostate, group 
C. Transurethral biopsy of prostatic tissue. B, transurethral biopsy of prostatic carcinoma 
3 months after injection of 6 millicuries of radioactive chromic phosphate. Urologicallj', 
patient completely asymptomatic. Prostate rectally feels like a small, irregular, fibrous 
gland. 

onty 8 mm. and whose average penetration is 3.2 mm., it is obvious that uniform, 
even distribution of isotope throughout the tumor is essential. 

A striking illustration was the case of a 69 j’-ear old man with far advanced 
bladder carcinoma of 4 years’ duration. His suprapubic tube had caused recur¬ 
rent, severe bladder hemorrhages and bladder spasms. He was injected with 
isotope and discharged home 2 weeks later, already alleging symptomatic relief 
and showing no appreciable bladder bleeding. He died 2 months post-isotope 
injection from congestive failure. His bladder specimen showed deep areas of 
tumor necrosis and slough with solid viable tumor areas nearby. There was evi¬ 
dence of bowel adherence to the bladder dome tumor but no bowel necrosis. 
Manual injection of the isotope, while grosslj’’ easy, had failed to scatter the 
radioactive particles evenly through the tumor. 

This problem is now under intensive stud}^ using a new electricallj^ powered, 
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Fig 2, B. W, C, No. 278307, aged 62. Anaplastic carcinoma of bladder. Januarj’ 1953, 
palliative bilateral uretcrosigmoidostomics done. Bladder hemorrhage, spasm and slough 
continued. A, June 1953, biopsy of persistent anaplastic tumor ith evtravesical evtension. 
Bladder tumor injected with 5 milhcurics of radio-active chromic phosphate transvesically. 
Immediate postoperative relief of bladder discomfort. Patient has had continued mild 
hyperchloremic acidosis necessitating large amounts of soda bicarbonate orally daily, but 
has no bladder complaint. J3, biopsy of previous bladder carcinoma 9 months after isotope 
injection. Grossly, no evidence of tumor on cystoscopy or bimanual palpation. 


automatic isotope injector which allows the surgeon to devote all of his atten¬ 
tion to the injection sites. The injector delivers a standard volume of isotope 
under uniform, reproducible pressure. This should permit more adequate dis¬ 
tribution and therefore more complete tumor ablation. 

The illustrated sections of tissue from pre- and post-injection bladders and 
prostates suggest some of the changes seen after interstitial irradiation with 
P®" (fig. 1). Much more insight is gained from whole serial section study but 
single fields highlight the most dramatic pathologic findings. By the use of tis¬ 
sue radio-autographs one can prove the localization of isotope in tissue and then 
study the sections with the autograph as a guide. 
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smiMARir 

It would appear from this group of 25 patients treated by manual, interstitial 
injection of radioactive clu'omic phosphate that a dose of 100 microcuries of P^- 
per gram of tumor will exert profound effects on tumor tissue. This amount of 
isotope per gram of tumor appears to be without serious S 3 ’^stemic or local toxic 
effects and is well retained in tissue. Patients have noted prompt relief of bladder 
irritative S 3 ^mptoms even with fatal extravesical tumor extension. Better dis¬ 
tribution of interstitiall 3 ' injected isotopes is now the fundamental problem to be 
solved. 
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SAECOMA OF PROSTATE AXD BLADDER 
JAA' LONGLEY 

Because of the astounding effect of the nntdnotics in infectious diseases, mahg- 
nanej lias become an incieasmglj impoitant cause of death in cliildren By 1949 
it Mas the second most common cause, and a considcratilo mimbci of the lethal 
tumoi-s Mere m the urinary tract ‘ Neoplasms are iiom exceeded only bv leukemia 
as the major cause of death fiom malignant disease in the a cri j oung 
The majoritj of those tumors in childieii mcic sarcomas, and the usual site 
Mas the kidiiej There have been seacial reports and ica icms of iciial sarcomas 
Mithin the last ten j'eais, but no comprehensive studj has been made of those 
tumois mvoh mg othci poitions of the uiiiiaiy tiact, cspeciallj the prostate and 
bladder Hence this rcMCM seems timely 

Thirtj seven eases of sarcoma of the piostate and fifty se\cn of saicoma of 
the bladder liar e been collected for studj TmcR e of these from the Maj o Clinic 
ha\e not been pieMouslj leported We hare limited oiii studj of the literature 
to the last 20 joais because the problem has been better undeistood during that 
period, more adequate staining methods hate been aiailablo, and the majoiity 
of the authors has o been accessible for additional information 

SAHCOAU OP THE PDOSTITC 

Renew of hleralmc The possibihtj that sarcoma might occui in the prostate 
gland Mas fust suggested by Stafford” of London m 1839, Mhen he reported such 
a case m a 5 j-ear old boy The most recent summaiy of the literature Mas bj 
MehcoM^ m 1943, mIio stated that about 200 cases had been published Since his 
report there har e been 14 more in the English and foui m the foreign journals 
Classification The folloMing classification has been used m this study 
A Myosarcoma 

1 Rhabdomj'osarcoma 

2 Lciomyosaicoma 
B Spindle cell saicoma 

1 Fibrosarcoma 

2 Spindle cell sarcoma 
C Miscellaneous tjqics 

1 Mjixosai coma, osteosarcoma, hposarcoma, neuiogenic sarcoma, etc 
Origin Embiyologically, sarcoma of the prostate arises exchisuely from the 
stroma This consists of the musculai and fibrous elements from the mesodermal 
tissue of the genital cord, containing the terminal portions of the Molffian and 
mullerian ducts, and from the circular musculature of the uiogemtal sinus By 

Read at annual meeting, Western Section of American Urological Association, Victoria, 
B C April 19 22 1954 

Abridgment of thesis submitted by Dr Longlej to the Graduate School of the Univer 
sitj of Minnesota in partial fulfillment of the requirements for the degree of Master of 
bcience in Urologj 

2 Statistical Bulletin, 30 1—1, Januarj , 1949 

^ ^ enlargement from mclanoid tumor of the prostate gland in a 

5 5 ears of age Med Chir Tr 22 218 221, 1939 
Alehcow, M M et al Sarcoma of the prostate gland J Urol , 46 675-707, 1943 
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analogy in the female the musculature of the uteims is also derived from the 
genital cord and maj’- become the site of leiomyomatous or leiomyosarcomatous 
giowth in adult life. 

Age incidence. Prostatic sarcoma maj' occur at any age, though some types are 
more common at certain age levels. In the series I am reporting 20 cases (54 
per cent) occnn-ed during the first two decades of life and 81 per cent were found 
before the sixth decade. Obviouslj’’, therefore, sarcoma must be suspected in 
any greatly enlarged prostate occumng in a patient under 50 years of age. At 
the IN'Iayo Clinic between the j'^ears 1940 and 1950, among 1500 patients -with 
malignant prostatic disease, five were found to have sarcoma, an incidence of 
0.3 per cent. 

Rhabdomyosarcoma. About 23 cases of primary rhabdomyosarcoma haAm been 
reported. The a^mrage age at onset of s 3 '^mptoms was less than eight years and the 
average length of life after recognition Avas seAmn months. Metastases were 
present in all cases, local iuAmsion and distant metastases AA'ith equal frequenc 3 ^ 
Symptomaticallj’’ the patients all presented the usual symptoms of prostatism, 
Avith hematuria a common feature. The prostate on rectal palpation Avas usuall}" 
soft and not tender. The tumor grossl 3 ’^ iiiAmlved one or all lobes and was usually 
large. The cut section Avas soft, pale, flesh 3 % and friable. Grape-like pedunculated 
portions were easily detached. Plistologically the cells A'aried in size, AA’ith irregu¬ 
lar, large, and multiple nuclei. A striking feature AA’as the large number of 
giant cells, man 3 '- of AA’hich shoAA’ed the longitudinal and transA’erse striations pe¬ 
culiar to this tumor. Mitotic figures Avere seen throughout the sections and in- 
A^asion of the blood A’^essels and the capsule Avas common. 

Leiomyosarcmna. Approximatel 3 ' 17 cases of proven primar 3 ’ leiom 3 ’-osarcoma 
of the prostate haAm been recorded. The 3 ’’ are probabl 3 ' derived from the smooth 
muscle fibers Avithin the interstitial framework and the capsule of the gland. 
Contiguous structures of smooth muscle origin, and hence potential sources of 
this tumor are the utricle, bladder, seminal A’^esicle, and rectum. Primaiy groAvths 
of an 3 '’ of these organs ma 3 ^ be confused Avith primar 3 ' prostatic sarcoma. Hence 
Young-^ suggested the use of the term “sarcoma of the prostate and adnexa” 
AA’ithout attempting to differentiate the source except in small localized processes. 
The aAmrage age Avas 44 3 ’'ears, and the aAmrage duration of life from onset of 
symptoms Avas 3.5 3 ’-ears. One patient reported b 3 ’^ Counseller= recewed x-ra 3 " 
and radium therapy and Ih’ed 17 5 3 mars. The aAmrage sinwwal of patients who 
receded radiation Avas 5 3 ’^ears AA'hile the others lived on an aAmrage onl 3 ’- 3 3 ’-ears. 

The gross tumors Avere smooth, encapsulated, and friable, Avith less necrosis 
than in the former group, and as a rule the microscopic picture Avas less anaplastic. 
The basic histological difference between the tAvo gi’oups Avas the absence of 
striations in the tumor cells of the leiomyosarcoma group. Metastases to distant 
areas and extension tosurrounding structures AA'ere present in the majority of these 
patients Avho came to autopsy. 

< Young, H. H.: Malignant tumors of the prostate. Am. J. Surg., 6; 667-678, 1929. 

6 Counseller, V. S. and Bedard, R. E.; Sarcoma of prostate gland. J. Urol., 43 : 836-843, 
1940. 
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Spindle cell sarcoma. Twenty-one cases of primaiy spindle cell sarcoma of the 
prostate have been reported. This 20-year study included eight from the litera¬ 
ture and two new cases. The patients averaged 11 years of age. Their life expec¬ 
tancy was only 2.5 years and was not materially influenced by any type of surgical 
proceduie. The symptoms were essentially the same as in the other types of 
sarcoma of the prostate and widespread metastasos were the rule. 

athologically, .spindle cell sarcoma of the prostate resembles other connective 
tissue malignant tumors occurring in the breast, vulva, hand, etc. The cut sec- 
ion IS white or gray-white, firm, and shining. Microscopically, the tumor is made 
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up of elongated spindle-shaped cells with no consistent arrangement, but in small 
areas running in one direction or in whorls. There are frequent mitotic figures 
and the supporting stroma is not prominent because of the high degree of cellu- 
larity with predominating spindle-shaped cells. See figure 1. 

Fibrosarcoma. We distinguish thc.se from the previous spindle-cell group 
only because of the presence of large amounts of fibrous tissue in the specimens. 
There were too few cases to arrive at any conclusions. 

Myxosarcoma. Only 2 cases were reviewed and the tumors consisted of spindle- 
shaped cells with h.yperchromatic nuclei. Many mitotic figures were found and 
there was abundant blue-staining cytoplasm. ISTo attempt was made to draw 
anj'- conclusions from these few cases. 

Total mortality in sarcoma of the prostate. The average length of suivival of 
all the patients in this 20-year study of prostatic sarcoma was 21 months. This 
included all types, from the most malignant spindle-cell sarcoma, with a sundval 
average of onty 2.5 months, to the much less malignant leiom 3 msarcoma with an 
average duration of life of 3.5 jmars. This variation in life expectancj’’ emphasizes 
the importance of precise histopathological diagnosis as a criterion of prognosis. 

Treatment. jNlan}' forms of therapj'^ have been used in attempting to prolong 
the lives of these patients. In most of them the tumor had already" metastasized 
and only palliative procedures could be offered. Because of the rapid and ex¬ 
tensive metastases none of these patients received radical prostatectomy and 
cystectom}^ and it is doubtful if anj'- additional benefit would have been demon¬ 
strated. 

The leiomjmsarcomas, Avhich occurred in an older age group than the others, 
seemed to be radiosensitive. 


SARCOIUA OF THE BLADDER 


Sarcoma is one of the rarest types of malignant tumor of the bladder, only 
156 authentic cases haAung been recognized up to 1935.® Since that time 49 more 
have appeared in the literature and we are including six more, making a total of 
over 200 in all. 

One of the first comprehensive studies of the subject was published in 1926 
bjf CeciF who classified the tumors as follows; 


1. Round cell 

72 cases 

2. Spindle cell 

17 cases 

3. Mixed cell 

16 cases 

4. Fusiform cell 

14 cases 

5. Fibro cell 

14 cases 

6. Lympho cell 

13 cases 

7. Alveolar cell 

12 cases 

8. Myxo cell 

11 cases 

9. cell 

9 cases 

10. Miscellaneous types 

rare 


«Rabson S. M.; Atypical carcinoma of the urinary bladder. J. Urol., 36: 638-669, 1935. 
’ Cecil, H. L.: Sarcoma of the bladder. J. Urol., 16: 471^95, 1926. 
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Fig. 2. A, rhabdomyosarcoma of bladder X1200. B, leiomyosaicoma of bladder. XSIO. 

If one were to tabulate the frequency of the various types today the order 
would be almost reveised. Myosarcoma now exceeds all others, if lymphosarcoma 
is excluded, makinc; up 58 per cent of the 56 cases reviewed. This reversal of 
frequency of types is piobably due to more accurate study in recent years. Saphir* 
and McDonald’ pointed out that the first diagnostic impression of a sarcoma will 
often be changed after complete study of the entire tumor. They pointed out 
that electrocoagulation of the surface of the tumor may destroy practically 

’ Saphir, O. and Vess, A.* Carcinosarcoma Am. J. Cancer, 33: 331-361, 1938 
McDonald, J R. et al.- Carcinoma of the urinary bladder imitatlnK sarcoma. J. Urol., 
46: 38-51, 1941. 
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Fig. 3. Fibromy.\osarcoma of bladder. X435. 


all of the papillaiy structure, leaving the sarcomatoid portions which are deeper 
within the bladder wall. 

Origin. This is still controversial as no one theoiy explains the origin of all 
of these tumors. One has only to note the variety of locations in which they 
appear in the bladder to recognize that no area is immune, though the majority 
are found on the lateral wall, well removed from the sites of ^'estigial structures. 

Frequency of occurrence. This has been recorded by various writers in the past. 
Price*® reported 8 out of 55 bladder tumors; Samuel" found only 2 out of 522 
vesical tumors at the Memorial Hospital prior to 1930. From 1942 to 1951 some 
2300 new bladder tumors were seen and there was only one sarcoma. 

Age of occurrence. Some 56 cases were included in this study. They occur both 
in the very young and the old, with a peak frequency below the age of 5 years. 
Specific cellular types appear most commonly in different age groups. The average 
age of the patients with leiomyosarcoma was 52 years, rhabdomyosarcoma 18 
years, spindle cell 36 years, and fibromyosarcoma and myxosarcoma about 19 
years. The same classification of the various types of sarcoma described in dis¬ 
cussing the tumors of the prostate is applicable to sarcomas of the bladder. 

Symptomatology. The majority of the patients, 52 per cent, noticed painless 
hematuria as the initial symptom. About one-third complained of dysuria and 
obstructive symptoms. It is interesting that hematuria was a rather rare initial 
finding in children. 

Mortality. Of the entire group of 56 patients, 10 were still alive when the review 
was completed in 1952, and one reported by Feggetter*® had survived for 15 
years. Of the patients dead of the disease, the average duration of life after the 

Price, L. W.- Sarcoma of the urinary bladder. Glasgow M. J , 137: 23-2C, 1941-1942. 

“Samuel, E.- Radiological features of vesical leiomyoma and leiomyosarcoma. Brit. 
J. Radiol , 20: 423-425, 1947. 

“ Feggetter, G. Y.. Sarcoma of the bladder. Brit. J. Surg , 26: 382-387, 1937. 
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onset of symptoms M’as less tlian one year. Only one patient with ihabdomyo- 
sarcoraa had survived, and the average duration of life in that group was 0.6 
months. On the other hand, the average life of the patients with leiomyosarcoma 
was 19 months. 

Patliohgu. Grossly the tumors vary from fdamentous and polypoid shape to 
the rare crater-formed types. Those composed primarily of muscle tissue are 
pedunculated, friable, and botryoid, while the connective tissue tumors are firm, 
nonpcdunculated, and sometimes sessile. The former arc much more highly 
vascular, friable, and bleed more easily. All types appear to bo encapsulated as 
a rule. Microscopically they differ little from the findings described previously 
in sarcomas of the prostate. There appears to be some tendency to myxomatous- 
changes in bladder sarcomas, but the general cellular stnicturc remains similar. 
The capsule is usually a single layer of flattened cells. See figures 2 and 3. 

Metastascs occurred as a rule first by direct extension and secondarib' by the 
blood stream. Distant metastascs to the lungs, bones, kidneys, adrenals, and more 
rarely to the peri-aortic lymph nodes, have been described. 

Therapy. The treatment of sarcomas of the bladder so far has not differed from 
that employed for epithelial tumors. They are h-ghly malignant, and segmental 
resection and/or cystectomy, with or without radiation, have been the most suc¬ 
cessful procedures and appear to have provided the longest survivals of the group. 
As in prostatic sarcoma the rhabdomyosarcoma seems to be more malignant 
and difficult to treat. It docs not respond to radiation as well as the leiomyo¬ 
sarcoma. 


SUMMARY 

A study of sarcoma of the prostate and bladder includes 94 cases found in the 
literature of the last 20 years oi here reported (12 cases). 

Sarcoma of the prostate occurs at two age periods, the majority of patients 
being under the age of 20 years. 

Bhabdomyosarcoma and spindle cell sarcoma of the prostate are rapidly fatal, 
while leiomyosarcoma has a somewhat more favorable prognosis. 

The prognosis is generally better in the older patients, regardless of the type 
of sarcoma. 

Leiomyosarcoma seems more radiosensitive than the other types, Avhere radical 
surgery offers the only hope, though the results so far have been disappointing. 

Bladder sarcomas also appear at two age periods, under 5 or over 50 years 
of age. 

Anaplastic transitional cell carcinoma of the bladder may be confused with 
sarcoma unless precise histological study of the specimen is done. 

Rhabdomyosarcoma and leiomyosarcoma are the most common forms of 
sarcoma in the bladder. Their clinical course and characteristics and their path¬ 
ological patterns are similar to comparable lesions of the prostate. 

Corona del Mar, Calif. 
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A TRUE HERMAPHRODITE 

G. W. SCHWIEBINGER a\d C. V. HODGES 
From the Division of Urology, University of Oregon Medical School, Portland, Ore. 

The problems of the intersex haAm ahva 3 ’'S intrigued the la}'- imagination, and 
are no less of an enigma to the medical profession. Earlier diagnosis, through 
awareness, could in many instances abort or modify the psychological trauma 
and the honnonal imbalances that occur in the adult hermaphrodite. The main 
types of hermaphroditism are the male pseudohermaphrodite, the female 
pseudohermaphrodite, and the true hermaphrodite. It is the latter with Avhich 
AA'e are here concerned. 



Fig. 1. Operative findings; testis, epididymis, vas deferens, and fallopian tube in left 
scrotum; right ovary \\ath fallopian tube after delivery from intra-abdominal position 

The true hermaphrodite is an indhddual who possesses both OA’-arian and 
testicular tissue. Ordinarily this must be confirmed by histologic examination. 
Using Hinman’s classification of true hermaphroditism for simplicity, they may 
be divided into: bilateral, with a testis and ovary on either side, either separate 
or united (ovotestis); unilateral, with testis and ovary, either separate or united, 
on one side, with either testis or oA'ary on the other; and lateral or alternating, 
with testis on one side, oA'ary on the other. In 1937 Young compiled a list of 21 
acceptable cases from the literature. Mclver, Seabaugh and Mangels in 1944 
brought the literature up to date summarizing 11 additional cases and reporting 
two cases of their own. Fischer, Lischer, and Byars in 1952 found 14 subsequent 
cases and added one of their own. Since then five moi’e cases have appeared in 
the literature. The case we are about to report is the fifty-fifth. It is the sixteenth 
of the lateral or alternating A'-ariety. 

Read at annual meeting. Western Section of American Urological Association, Victoria. 
B. C. April 19-22, 1954. 
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rigl't ovary with numerous primordial follicles and ( 
cic. biopsy from left testis showing immature seminiferous tubules. 


CASE REPORT 


he patient was first seen at the age of 5 because of penoscrotal hypospadias 
and right cryptorchidism. Physical examination described a normal appearing 
young male. A moderate amount of chordee and a penoscrotal hypospadias were 
present. The left testis was in the scrotum and appeared normal to palpation, 
e right testis could not be palpated in the scrotum or in the inguinal canal, 
was elected to correct the hypospadias first. A first stage repair was performed. 
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awareness, could in many instances abort or modify the psychological trauma 
and the hormonal imbalances that occur in the adult hermaphrodite. The main 
tj'^pes of hermaphroditism are the male pseudohermaphrodite, the female 
pseudohermaphrodite, and the true hermaphrodite. It is the latter with which 
we are here concerned. 
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Fig. 1. Operative findings; testis, epididymis, vas deferens, and fallopian tube in left 
scrotum; right ovary with fallopian tube after deliveiy from intra-abdominal position 

The true hermaphrodite is an individual who possesses both ovarian and 
testicular tissue. Ordinarity this must be confirmed hy histologic examination. 
Using Hinman’s classification of true hermaphroditism for simplicity, they may 
be divided into: bilateral, with a testis and ovary on either side, either separate 
or united (ovotestis); unilateral, with testis and ovary, either separate or united, 
on one side, with either testis or ovary on the other; and lateral or alternating, 
with testis on one side, ovar}' on the other. In 1937 Young compiled a list of 21 
acceptable cases from the literature. Mclver, Seabaugh and hlangels in 1944 
brought the literature up to date summarizing 11 additional cases and reporting 
two cases of their own. Fischer, Lischer, and Byars in 1952 found 14 subsequent 
cases and added one of their own. Since then five more cases have appeared in 
the literature. The case we are about to report is the fifty-fifth. It is the sixteenth 
of the lateral or alternating variety. 

Read at annual meeting, Western Section of American Urological Association, Victoria 
B. C. April 19-22, 1954. 
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’Fig. 4. A, scmi-diaprammatjc sapUal Roetioii ‘?ho\\)nn v'nginu .arising from posterior 
urethra. 



Fra. 5 Infantile vagina 
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present, a normal, cj^stic-appearing ovary and fallopian tube -ffith fimbriated end 
presented. Incision into the scrotum was then performed. A normal appearing 
testis with a fibrotic epididymis and vas deferens was found along with another 
fallopian tube with a fimbriated end (fig. 1). Laparotomy revealed only a pseudo¬ 
pouch of Douglas formed by two peritoneal folds; no other female structures were 
found. Frozen section confirmed the gross impressions about each gonad. A 
right salpingo-oophorectomy and herniorrhaphy were performed, as well as a 
left salpingectomy. Paraffin sections of the surgical specimens revealed an im¬ 
mature testis, normal fallopian tubes, and a well differentiated ovary (figs. 2 
and 3). Cj'^stoscop}’- performed during the patient’s convalescence revealed the 
absence of theverumontanum and prostate, but a vaginal orifice opening into the 
area Avhere the utricle would normal^ be e.vpected was found (fig. 4). Three 
months later, colpectom}’’ was performed (fig. 5). 

DISCUSSION 

Historically, Young found that the origin of hermaphroditism was traced to 
a celestial union of Aphrodite and Hermes who brought forth a child endowed 
with the attributes of both father and mother. Thej’’ therefore gave it both 
parents’ names and we had Hermaphrodites. The etiology of this condition re¬ 
mains a mystery. It is felt that this represents a hormonal disturbance in the 
developing embryo, most likely at the 13-15 mm. stage when gonadal differen¬ 
tiation takes place. Cawaditas on the other hand feels that this form of inter¬ 
sexuality as an entity is nonexistent. He states that in nearly all cases of true 
hermaphroditism one or the other of the gonadal structures is rudimentary and 
that further, all men show female glandular cells and all women have rudimen¬ 
tary testicular tissue. It is not the purpose of this paper to settle this argument. 
The clinical diagnosis may only be made definite^ bj^ histological evidence of 
the co-existence of ovarian and testicular tissue. No particular constitutional 
type or body build seems to be consistently associated with this disease. Psj^cho- 
logical problems seem to be primarily related to the genital abnormalities rather 
than any hormonal imbalance. A hypospadiac phallus is a common finding, al¬ 
though normal external genitalia do occur. A uterus, fallopian tubes, and a vaginal 
opening into the urethra are frequently described. As one or more of the gonads 
are usually found intra-abdominally, the external genitalia may resemble either 
the female labia or the male scrotum with cryptorchidism. Inguinal hernias are 
frequent!}" found. Laboratory studies of the androgen and estrogen excretion 
have so far revealed no significant abnormalities. However, 17-keterosteroid 
excretion studies should, nevertheless, be done, as should x-rays of the skeleton 
for bone age. As the pragmatic sex is obviously somewhat difficult to determine, 
especiall}" in the youth, treatment is directed towards development of the genetic 
sex. This necessitates exact diagnosis by examination of both gonads mi¬ 
croscopically, laparotomy to determine presence or absence of accessory repro¬ 
ductive organs, and cystoscopy to evaluate that portion of the genital tract. 
Ideally these procedures should all be carried out prior to extirpation of either 
gonad and the situation discussed with the parents. If, however, the condition 
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•nas suspected puor to opciation, nioie efficient management Mould result On 
reMCMung the anatomical findings of the picMOiisly lepoitod cases mc have been 
impiessed Mith the frequency of hjpospadias and cijptorchidism The findings 
in oni case stimulated this revioM As a lesult of these findings it Mould not seem 
illogical to recommend niethiocystostopy in all cases Mhore this uiinsnal com¬ 
bination exists, and to anticipate to a degiee this pioblem m hen ciyptorclud lepair 
IS done By preparing the paients in adxancc that abnormalities of this tj^po do 
occur m the crj ptorchid gonad, lapaiotomy ma> then be peifoiTned if indicated, 
the entile stoiy unfolded, and appiopiiate surgical theiapy instituted at a single 
session 


SUMMAUr 

The fiftj-fifth case of true hermaphroditism is presented 
A brief discussion of hermaphroditism is included 

It IS suggested that mIioii the combination of hypospadias and ci 3 'ptorchidism 
IS found, true hermaphioditism may be suspected and furthei diagnostic pio- 
cedures are indicated 

Umiersitij of Oregon Medical School, Portland 1, Ore 
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PAPAjS^^ICOLAOU EXAIN'IINATION OP URIKE IN DIAGNOSIS 

OF URINARY CANCER. I. AS A TEST IN MASS SCREENING 

JOSEPH C. PRESTI and HENRY M. WEYRAUCH 

From the Department of Surgery, Division of Urology, Stanford University School of Medicine, 

San Francisco, Calif. 

This paper constitutes the first portion of a report covering an evaluation of 
the use of the Papanicolaou staining method to examine the urine in an effort 
to diagnose cancer of the urinar^^ tract. The project is divided into three parts: 

1) Papanicolaou technique in piass screening. 

False positive results in the diagnosis of renal carcinoma. 

3) Use in follow-up care of patients after treatment for bladder tumors. 

Despite continued progress in the treatment of cancer by means of radical 
operation, deep x-raj’’, radium and radioactive isotopes, early diagnosis remains 
the most important single factor in the control of cancer. 

(^The problem in Drology, as in all fields of medicine, is to initiate reasonable 
therapeutic procedures sufficientlj^ earlj'- to afford hope for cure. If a simple, in¬ 
expensive test to detect earl 3 '’ cancer could be developed, as the minifilm is ap¬ 
plied to mass screening for pulmonaiy tuberculosis and other thoracic lesions, 
a powerful weapon would be available.Qn theory, the Papanicolaou technique 
seems ideal; it is being applied widely to detect cancer of various organs, achiev¬ 
ing particular significance in the earty stages of uterine cancer.-^ 

In assessing the efficacy of Papanicolaou examination of the urme in detect¬ 
ing cancer of the urinaiy tract b}'" mass screening, smears were made of mate¬ 
rial from 1,575 persons.* Candidates for the surve}’- were selected at random from 
in- and out-patients at Stanford University Hospitals and others who consented 
to participate. Most patients did not complain of anj’- sj^mptoms of diseases of 
the urinaiy tract. The purpose of the studj'- was to detect cancer before hematuria 
or other s 3 ’'mptoms developed—to make the diagnosis during the incipient pe¬ 
riod between the first cell mutation and the first clinical s 3 '^mptom. Obviously 
diagnosis made in this stage permits the most effective treatment. 

The technique employed was developed from procedures described b 3 '^ Pa¬ 
panicolaou, Harrison, Daut and other pioneers in the field. Smears were made 
from freshty voided urine, as cellular elements disintegrate rapidty at a rate 
directty proportional to the time interval between collection and preparation. 
Four hours was set as the upper limit of suitability. Voided urine from both sexes 
was examined. Although urine voided by males is satisfactori^it is better to 
catheterize females to eliminate the possibility of vaginal contamTnatiorhs,How- 
ever, catheterization was not considered practical for mass screening. 

Approximately 100 ml. of urine from each subject was centrifuged at 2,000 
revolutions per minute for 10 minutes. The sediment was spread on two slides 
prepared with a thin film of albumin as an adhesive agent. VTien the sediment 

Read at the annual meeting, Western Section of American Urological Association, Victoria 
B. C. April 19-22, 1954. 

Supported bj'a State of California Department of Public Health Grant. 

* E.xpenditures for this survej" totalled appro dmatelj^ $4,000, about $2.54 per individual 
tested. 
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Table 1. Grading smcais 


I. Negative 

Normal trniisitioiial cells 

II, Doubtful 

Slightly atypical cells—repeat in 3 months 

III. Doubtful 

Atypical cells suspicious of malignancy—rejicat imme- 
(liatelv 

IV. Positive 

Atypical cells suggestive of malignancy 

V. Positive 

Atypical cells highly suggestive of malignancy 

Unsatisfactory 

Fc\\er than 6 cells per slide 


! 




had partially dried, each slide was immersed in a fixative of ether and 95 per 
cent alcohol in equal parts. Slides were immereed for from 10 minutes to 48 hours 
before staining by the original Papanicolaou technique. Preliminary screening 
was carried out by cytology technicians. All questionable and suspicious slides 
uere then studied by staff members with -ndde experience in Papanicolaou stud¬ 
ies.* Smears were graded as indicated in table 1. 


‘*'‘‘h°rs express their indebtedness to Dr. Harold Lyons of the Department of 
SrwS? Donald Bittner of the Department of Pathology, Stan- 

a Universitj School of Medicine, for executing this part of the project. 
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Fig. 2. Cells of doubtful malignancy. I, Large doubtful (III) cell with sharp nuclear bor¬ 
der and hj'perchromatic nucleus. 8, 3, 4> o, 6, 7, Cluster of six atypical transitional cells 
■with indistinct cytoplasm. 8, Round transitional epithelial cell with sharp cytoplasmic 
border. 

In this system of grading groups IV and V suggest malignancy, V being more 
highly suggestive. Hotvever, neither is absolutelj’- diagnostic of malignancy. In 
making our reports, we always stressed that biopsy of tissue is necessary for 
final confirmation. 

One difficult 3 ’' in interpretation was to distinguish some transitional epithelial 
cells from malignant cells, since the former varied considerabl 3 '- in structure. 
'^Characteristic malignant cells are shown in figure 1. These have large h 3 '^per- 
'cliromatic nuclei, var 3 dng in size and shape. The ratio of the nuclear size to cell 
size is markedly increased. The chromatin of the nucleus is located at the periph¬ 
ery and in clumps within the nucleus. The cytoplasm is indistinct. Malignant 
cells are frequently found m clumps^Figure 2 is a photomicrograph of a doubtful 
smear with at 3 'pical cells considered suspicious of malignancy. The results of a 
repeat study of this urine were negative. 

Of the 1,575 individuals examined in this stud 3 q 1,182 (75 per cent) yielded 
negative smears, 39 (2.5 per cent) were doubtful and 350 (22.2 per cent) were 
unsatisfactor 3 ^ Smears were considered unsatisfactory when there was too little 
sediment, less than sLx cells, to permit intelligent interpretation. This proved to 
be one of the practical limitations of the test. 

We had no means of ascertaining how many of the smears were negative ai- 
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Fig. 3 False positive smofir. 1, Laige hypcrchromatic nucleus ^vith sharp nuclear border 
and irregular cluomatin pattern. 5, Large nucleus with distinct border and irregular chro¬ 
matin pattern graded as doubtful. 3, 4t 5, 6, 7, Red blood cells. 

though a tumor was present (false negatives). Obviously it would have been 
impractical to submit all persons to a complete iirologic investigation in this 
type of survey. Approximateb' half of the subjects wliose smears yielded doubtful 
results ■were retested. In each instance the results were negative. 

In the entire series the smears were positive in only 5 patients (0.3 per cent). 
Two (both with findings placed in group V) were females later found to have 
carcinoma of the cervix, and two others (results in one, group lA^ and in the 
other, group V), a male and a female respectively, did not show evidence of 
tumor despite a most searching examination, including cystoscopj’’ and retrograde 
pyelograms. Tlie latter two are presumably free of urinary cancer, but we are 
keeping them under continued obseiwation (fig. 3). The fifth subject (group IV) 
was found to have carcinoma of the prostate (table 2). 

We did not discover one certain tumor of the urinary tract in scieening 1,575 
subjects. This makes it seem doubtful that the Papanicolaou examination of the 
urine is applicable to mass screening in an effort to diagnose malignancy early 
in this system. 

Several factors mitigate against the application of the test to mass screening. 
First are technical disadvantages inherent in the method: a) In examining urine 
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Table 2. Results in 1575 paticnls 



Xo. 

% 

Negative I .... 

l 1182 

75.0 

Doubtful II and III 

1 39 

2.5 

Positive IV and V 

i ^ 

0.3 

Unsatisfactorj- 

1 350 

22.2 


an extremel}" high proportion of smears were imsatisfactorj^ because the amount 
of sediment was insufficient; in our series, 22 per cent, or one out of eveiy five 
individuals tested. We have had no experience with the recently devised tech¬ 
nique of centrifuging the urine with an adhesive agent such as semm; this tech- 
.nique might reduce this percentage, b)^nother technical hindrance is the neces¬ 
sity of using freshly voided urine to avoid cell disintegration. This requires that 
the patient report to the laboratorj'^ in person at the time a technician is avail¬ 
able. 

^Secondly, it is difficult to interpret the i-esults. The sendees of a highlj' skilled 
cytologist are essential. This requires experience above and bejmiid the training 
of a general pathologist. Furthermore, even in most skilled hands, the percentage 
of false negative and false positi-\'e. errors in interpretation is high, as we shall 
demonstrate in subsequent reports.^ 

Thirdlj'-, use of the test is limited because of certain pathologic characteristics 
of tumors of the urinaiy tract. Since the common type of renal carcinoma, that 
of the parenchyma, does not invade the renal pelvis in the early stages, malignant 
cells do not desquamate until late—^usually after the occurrence of gross hema¬ 
turia. On the other hand, tumors of the renal pehds and ureter, well suited to 
detection b^’’ Papanicolaou examination, are extremely rare. Some tumors (e.g., 
papillomas) desquamate cells which are similar to noimal transitional cells and 
frequently will not be identified for this reason. 

We have reached the conclusion, therefore, that while Papanicolaou studies 
seiwe a useful purpose in the diagnosis of some foims of malignancjq the test in 
its present form is not suitable for mass screening of urine to detect cancer of the 
urinary tract. 

REFERENCES 


Albers, D., McDox4ld, J. R. Thompson, G. J.; Carcinoma cells in prostatic secre- 

/ tions J.A.M.A., 139: 299, 1949. , _ ‘ 

D.aut, R. and McDonald, J.; Diagnosis of malignant lesions of the urinary tract by means 
of microscopic examination of centrifuged urinarv sediment. Proc. Staff Meet. Ma 3'0 
Clinic, 22: 3S2, 1947. 

pREsioNT-SmTH, M., Gr4Ham, R. and ilEiGS, J. V.; Earlj' diagnosis of cancer. J.A.M.A., 
138 : 469, 1948. 

H.akkison, j., Botsford, T. and Tvcker, M. : The use of the smear of the urinarr* sediment 
in the diagnosis and management of neoplasms of the kidnej’ and bladder. Surg., Gj'nec. 
& Obst., 92: 129, 1951. 

Papanicolaou, G.: Cvtology of urine sediment in neoplasms of the urinarj' tract. J. Urol., 
67: 375, 1947. 

Papanicolaou, G. and Marshall, y.: Urine sediment smears as a diagnostic procedure m 
cancers of the urinarj’ tract. Science, p. 101, May IS, 1945. 

ScHMiDLAPP, C. AND AIarshall, V.: The diagnostic value of urinary sediment: A review- 
based on the Papanicolaou method. New York State J. Med., 60: 56,1950. 

Silberblatt, j.: Exfoliative cj-tology as a screen test for urinary tract malignancy. Bull 
New York Acad, Med., 29; SS9, 1953. 


The of UnoLoai 

\ol 73 No 2 Tebruio 10o5 
/ in C i /I 


A KEW PROSTATIC LOBE FORCEPS 

IjDWARD WIUJAM white ami rilAKCIS OSIiAA' 

Tlic ne\\ piostatic lobe foricps (fig 1) is the iCbult of considerable thougli 
trial and ciioi co\oiiiig o\ei f\\entj-fi\e jears in prostatic suigorj t 
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approaching the medulla, they become small, crenated, degenerated, and are 
removed by macrophages and microphages. This life cycle of the human adrenal 
cortex cell has been estimated. Eoughly, it would appear that the cells producing 
the hormones for electrolytic, water balance and blood pressure are the youngest 
and most quickly formed, since they are essential for life preservation. The other 
hormones of less necessity for life are apparently produced more slowly. 

The adrenocortical hormones have a chemical configuration like that of 
cholesterol. It has been reported that over 30 different related steroids have been 
isolated from animal adrenal glands. Of these, the actions of only a few are 
known, and those of interest are as follows. 

1) 11-desoxycorticosterone, the acetate of which, known as DOCA, has been 
synthesized commercially; this acts almost exclusively upon sodium, potassium, 
chlorides, and water. 

2) Corticosterone (compound B). 

3) 17-hydroxy-ll-dehydrocorticosterone, or cortisone. The latter two in 
various manners have relatively little action upon water and electrolyte me¬ 
tabolism, but have a profound influence on the sugar, fat and protein metabolism. 
Other steroids of close relationship also have sugar, fat and protein action, 
apparently characterized bj^ the effect of oxygen on the eleventh carbon atom. 

4) Androgenic action, albeit rather feeble (nitrogen, or protein anabolic or 
testoid hormone): a. adrenosterone, b. androsterone, c. dihydroandrosterone, 
d. 17-hydroxyprogesterone. 

5) Estrogenic action: a. estrone, b. estradiol, c. estriol, d, progesterone. 

The physiological actions of the hoimones may be considered under the 
various headings of a) electrolyte and water metabolism (Na K hormones); 
b) sugar, fat and nitrogen metabolism (SEN hormones); c) dermographic and 
androgenic effects. The three actions combined unite to maintain the life balance 
and the various levels of physical and mental work capacities. 

THE ELECTROLYTE AND WATER BALANCE 

The electrolyte and water balance, under the 11-desoxycorticosteroids, main¬ 
tain that balance by the effect of the hormones upon three areas—renal tubules, 
sweat glands, and salivary glands. It has been shown that when the concentration 
of these Na K hormones increases, the tubular re-absorption of the glomerular 
filtrate sodium tends to increase, while that of potassium tends to decrease. 
Thus, an increase of this Na K hormone will give a decrease in urine sodium excre¬ 
tion, thereby creating a serum sodium concentration, and will increase the urine 
potassium excretion with a serum potassium loss. With a decrease of this Na K 
hormone, the reverse would occur, with a sodium loss and a potassium retention. 
The sodium loss resulting from a decrease in Na K hormones causes a relative 
water loss and body dehydration. According to studies, similar effects are pro¬ 
duced on both sweat and saliva. Secretory changes in sweat and saliva have 
less effect on the organism than do changes in the renal tubular activity, but 
the results of sweat changes are not negligible. An excess of the Na K hormones 
gives a positive sodium and a negative potassium balance. This, with an elevated 
serum sodium, should give an expansion of extracellular fluid with resulting 
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edema and hyporlension. Tlio negative potassium balance tends to produce an 
intracellular potassium depletion. Excess sodium also has a tendencj- to involve 
bone cells, rvitli displacement of other electrolytes. 

With intracellular potassium deficiency, muscular weakness or paralysis 
may develop. Changes in skeletal and in cardiac muscle may occur, and in 
addition, marked alterations of the renal parenchyma may follow. Large toxic 
doses of the Is'a K hormones enuse, in dogs, conditions which resemble diabetes 
insipidus. 

With Na K hormone deficiency, the reveme occurs. Sodium and chloride 
are lost in ahtiormal amounts and potassium is relaincd. There is a shrinkage 
of extracellular fluid volume and extracellular dehydration. Circulatory' failure 
may occur, with impairment of renal function. The subject becomes exceptionally 
\ndnerablo to salt and water deprivation. 

With acute deficiency in cases under stress, the effects may be exceedingly 
rapid, as seen in the deficiency cri.sos which may occur in Addison’s disease. 
Excess hormone-secreting turaora of the adrenal, with resultant corticoid symp¬ 
toms hiive, upon removal of the tumor, caused depletion and death, often within 
24 hours. The conclusion must be that the amount of hormones readily available 
is usually small, or that apparently liormones are not stored in appreciable 
amounts. Also, the depletion ratio can not be easily offset by substitution with 
additional hormone; therefore, unless the hormone is given early and in large 
doses, it may not be elTcolivo. In other words, mctabolieally, the loss in homone 
is more rapid than its restoration. The normal hypothalmio-pituitary adreno- 
corticotrophic hormone mechanisms nccc.ssaiy for stress arc, to a considerable 
degree, dependent upon the Ka K hormone production. 

SUGAU, FAT, NITnoGCN UOUMOSr..S (11-17 OXYCOtlTICOSTEKOIDS) 

The hormones active in those varied metabolic affairs arc thought to accelerate 
the action of the formation of gluco.so and its transition into gh'cogen and per¬ 
haps its storage in the liver. Apparently' it may' work with insulin, increasing the 
utilization of cirevdating glucose, whereas epinephrine accelerates the changing 
of the hepatic glycogen into blood glucose. In the absence of SEN hormones, the 
body loses its capacity to mobilize fat. In the presence of an excess, it inci'eases 
the rate of utilization of ketone bodies. SEN hormones accelerate amino acid 
breakdown. They produce changes in the ly'mphoid structures, and in the cir¬ 
culating eosinophils which undergo involution or lysis. Through their offect on 
the ly'mphoid structures, they' may' also produce a reduction of resistance to 
infection, thus making species susceptible to bacteria or higher forms of parasites 
to which they weie formerly'resistant. Recently'it has been shown that host resist¬ 
ance against foreign cells or tissues may' be destroy'ed by the SEK hormones. 

An excess of SEA’' hormones inhibits fibroblastic proliferation and may' produce 
a transitory' rcticulocy'tosis and a relative erythrocy'tosis. The inhibition of 
1 Jroblastic proliferation is most apparent upon the re-operative procedures in 
acti\'e corticoid excess patients. 

Among other effects of these hormones has been the lessening of muscle fatigue. 
■i so, in some fashion, these SEN hormones at times negate the action of the N^a 
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K horaioiies upon electrolyte metabolism, so that even cortisone may not correct 
a water loss in a case of deficiency, and the patient may require a larger dose of 
DOCA. 

The SFN hormones may increase certain renal functions. They may cause 
some alteration of brain metabolism. They also cause alteration in antigen anti¬ 
body reactions as well as the changes in resistance to bacteria and to higher 
organisms. 

Deficiency of these Na K and SFN hoimones may occur through disease, 
trauma, or operative removal of the adrenals. Deficiency may also occur through 
disease, trauma, or removal of the pituitary, in which the adrenocorticotrophic 
hormone from the anterior pituitary is produced in deficient amounts or not at 
all. Excess of these honnones ma}'- be caused by the excess production of ACTH 
due to pituitarj’- change, with subsequent h 3 ’-perplasia or hypertrophy of the ad¬ 
renals, or by independent tumor of the adrenal. 

ADRENOCORTICAL .A.NDROGENS 

The adrenocortical androgens appear to be produced in significant amounts 
at about the tenth to twelfth years of life. These hormones have a very weak 
androgen effect, usuallj'’ only upon hair growth and distribution and on the skin 
changes usually seen with acne. Ordinarity thej’’ have no other sex effect. De¬ 
ficiency of these hormones would most likel}'’ have little recognizable effect. 
Excess of the honnones, or as is most often the case, an alteration of the androgen 
as seen in adrenogenital virilism, frequentl}’’ produces a marked effect. This has 
been seen in adrenogenital virilism with bilateral adrenal hypertrophjq or with 
adrenal tumor itself. The production of adrenal androgens is determined largely 
by the anterior pituitary through its adrenocorticotrophic hormone (ACTH). 
Since the production of ACTH is determined largely bj'^ the amount of cortisone 
in the circulating blood, the production of excess androgens may be decreased 
in bilatei'al adrenal hypertrophy b 3 '’ the administration of cortisone. With tumor, 
no such control is present, as the tumor has secreting cells which are apparently 
independent of control. 

Xa K and SFN hormones secreted in excess of requirement b 3 '' the independent 
cells of an adrenal tumor produce effects of inactivity upon the ACTH cells of 
the pituitary and inactivity of all other normal adrenal cells. Removal of these 
excess-producing cells may be followed b 3 ’' acute addisonian crisis and death 
unless replacement therap 3 ’’ is administered until the pituitary and adrenals are 
able, by cellular regeneration, to re-establish control. 

THE ADRENAL MEDULLA 

Two closely related substances, epinephrine and nor-epinephrine, have been 
isolated from the adrenal medulla and are also secreted by the pheoehrome cells 
of the sympathetic ganglia. Roughly 90 per cent of the normal is epinephrine and 
10 per cent is norepinephrine. The effect of these two substances has to do with 
the production by the nerve endings of two additional substances, sympathin E 
and sympathin I. 
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The production of epinephrine nnd norepinephrine is apparently stimulated 
by the acetylcholine of the preganglionic nerve endings. iMany factors prompt 
an immediate ontpouring of medullary hormones; pain, hunger, rage, fear and 
hjTieractivity being the most frequent. Drugs, such as histamine, may provoke 
the secretion. These catechols are secreted in the-urine. In normals the excess 
in the urine appears to bo norepinephrine and the minor secretion epinephrine, 
the reverse of the blood contents. 

The effects of these catechols are different. Epinephrine produces a rise in 
blood pressnre by increasing the eardiac output, with a fall of over-all peripheral 
resistance because of a vasodilation of the vascular bed of the muscles which 
outweighs the vascular constriction of the skin, mucous membranes, and the 
splanchnic area. There is an increase in the heart rate. There is an elevation of 
the glycogonol}'tic rate and of the basal metabolism. With norepinephrine, in 
contrast, there is little change in cardiac output, but there is a significant rise 
in over-all peripheral resistance. There is little effect upon the pulse rate, the 
glycogenolytic rate or the basal metabolism. The administration of both cate¬ 
chols at the same time sets up an antagonistic reaction between the two rather 
than having the modifying effect which one would expect. The v'asoconstrictor 
action of norepinephrine is cither nullified or over-balanced by the all-over 
vasodilation of epinephrine. Epinephrine in excess produces headache, palpi¬ 
tation and sweating, whereas norepinephrine excess may produce hypertension 
without the patient’s being aware of his increased blood pressure. 

Deficiency in secretion of these catechols is, at present, unknown in symp¬ 
tomatic disease. Excess occurs with tumor in phcochromocytoma. Three classes 
of symptoms may be seen in conjunction with excess secretion; silent, paroxysmal 
or continuous hypertension. Studios of all types of cases show that in all, the high 
levels of catechols are constantly present in the urine and in the blood. The 
amounts vary, and often have no relation to the symptoms. It is possible that 
tumor may produce some alteration in the catechols themselves or produce an 
antagonist, so that at times, large amounts arc changed into active catechols, 
or the antagonist is nullified at times of attacks. Certain drugs may precipitate 
the attacks and others apparently control the effect of the catechols. Long, severe 
excitation, .such as anesthesia, may produce a shock syndrome in cases of pheo- 
chromocytoma, and recover}- may be expected only if the tumor is removed. 

The continuous effect of these catechols apparently has some influence upon 
the maintenance of high circulatory balance, because when a tumor is removed, 
the blood pressure often falls to alanningly low levels. The available circulating 
hormone appears to be exhausted rapidly, and for maintenance of a satisfactory 
pressnre, a continuous norepinephrine drip is required. The recovery of the 

a ance of secreting catechols of the body from the remaining pheochrome tissue 
IS usually adjusted in 24 hours or so. During the period of administration of 
norepinephrine, there is a well-marked chilling of the extremities which disap¬ 
pears i\ ith the recovery of the patient’s own catechol balance. 

121 E.eoth St., New York 22, N. Y. 
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PHYSIOLOGY OF KIDNEY 
WILLIAM P. HERBST 

From the Georgetown Universitij Urological Service and the District of Columbia General 

Hospital, Washington, D. C. 

Renal function, of which the mind of man began the intelligent study Avhen 
Malpighi called attention to glomeruli in the seventeeth century, has become 
an increasingly complex metabolic and mechanical or physical mechanism. Its 
complexity is now rivaling that of the liver, and insofar as comparative size is 
concerned, has exceeded it. 

The physical mechanism, a double Availed filtration and osmotic membrane, 
the glomerulus and the rich vascular sheathing of the layers of renal tubular 
cells ingeniously function in a manner which we noAV duplicate to varying 
degrees by the many types of so-called “artificial” kidney. Kolff looks for- 
AAmrd with some hope of artifically carrying out renal function satisfactorily 
enough to sustain life for long periods of time. Renal function resoh''es 
itself into a mechanism of filtration and re-absorption of numerous chemi¬ 
cals in aqueous solution, plus the elaboration of many recognized and yet 
unidentified chemicals. Primarily the rate of filtration is influenced by the 
pressure (osmotic and hydrostatic) and the blood floAV through the glomeruli. 
Twenty-five per cent of the cardiac output goes through the kidneys Avith a full, 
open Avascular bed. Vasomotor factors control the glomerulus pressure Avhich, 
under average function conditions, result in a blood pressure of 20 mm. mercury. 
This plus tAA’-enty is a result of a positKe cardiac produced pressure of fifty-fiA'-e 
Avith the negatKe osmotic pressure due to plasma protein of tAventy-five and a 
negative tissue pressure of ten. The tubular portions of the nephrons, of Avhich 
there are approximately one million in each kidney, then modify the filtrate by 
excretion and re-absorption. The end product is the urine. Tubular function is 
carried on by a most complex chemical reaction series aside from phj'-sical factors. 
This chemical mechanism iuAmlves the endocrines, Autamins, enzymes, amino 
acids and so forth. During a period of 24 hours, 50 gallons of Avater, \-2 pound of 
glucose and 2}^ pounds of salt are filtered through the glomeruli. Proportionately, 
about 10 cc out of 2000 cc of water, ten to fifteen grams of 1100 gm. of chlo¬ 
rides, fifteen to twenty-fiA^e grams of 48 gm. of urea, and none of 270 gm. of 
glucose reach the renal pehns. The test of renal function, Avhich is the simplest, 
is the estimation of the specific graAdtj’’ of the last tAvelve hours’ urine excretion 
during a 24-hour period of taking only solid foods. Under this condition a specific 
gravity loAver than 1.026 indicates renal damage. The aAmrage normal range is 
1.028 to 1.034. Glomerular filtration rate is estimated bj'’ using substances Avhich 
are filtered in the glomeimlus and not secreted nor re-absorbed. Mannitol and 
inulin are tAvo such substances. By this type of test it has been determined that 
glomerular filtration remains very constant at a rate of one hundred and thirty 
cc per minute. Tubular function is most complex. In the proximal tubules glucose 

Read at annual meeting:, American Association of Genito-Urinar}" Surgeons, Shamiee- 
on-DelaAvare, Pa. May 2G-2S, 1954. 
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and electrolytes are rapidly ro-absorbed, whereas substances such as the antibiot¬ 
ics and chemotherapeutic agents are excreted. If the tubular cells are overloaded 
with a substance which they are absorbing, antibiotics are blocked and remain 
in the blood longer. To estimate tubular function, any substance which is ex¬ 
creted in the urine may be utilized cither in the form of so-called clearance tests 
or cellular function tests. By using such substances as urea, para-aminohippurate, 
potassium and so forth in normal concentration, the amount of those substances 
excreted in one minute indicates the tubular blood flow. When these substances 
are given in amounts which are over the average and overload the tubular cells, 
the amount excreted indicates the tubular cell function capacity rather than 
the tubular blood flow tests. Dyes such as phcnolsulfonphthalein and indigo 
carmine are excreted by the tubules, but do not serve to indicate any change in 
renal function unless there has been severe renal damage. Cj’stoscopically these 
substances serve to demonstrate obstruction in the upper tract or variations 
in the degree to which the vascular bed is dilated, constricted or sclerotic. If 
the proximal tubule was the end of renal cell tubule function, the amount of 
urine per day would bo about thirtj'-fivc liters. The proximal and thin segments 
re-absorb so much water that an estimated one hundred and six co of 130 co 
glomerular filtrate reach the distal tubules. If, during its course through the thin 
segment, the filtrate is rich in solutes such ns sodium, potassium, ammonium 
salts or glucose, less water can bo absorbed, so we see diuresis. When the tubular 
fluid traverses the distal tubules, water and salt are re-absorbed. The re-absorp¬ 
tion of salt is influenced by the posterior pituitary and hypothalamus. The adrenal 
steroids modify this salt re-absorption also. The sodium blood level also in¬ 
fluences absorption. The lower the blood level, the more absorption. If the blood 
level is high we see excretion. The glomendnr filtrate starts as an alkaline solu¬ 
tion. AVhen it traverses the distal tubule the basic ions are absorbed and am¬ 
monium, the end product of the action of carbonic anhydrase on glutamine in 
the tubular cells, is secreted. Damage to this mechanism results in renal acidosis 
due to the reduced re-absorption of the basic ions. 

Lcderle has produced a carbonic anhydrase inhibitor which acts as a diuretic 
and among other things as an alkalinizer. Tlie chemical is two acetylamino one, 
three, four; thiadiazole five, sulfonamide 6063. Carbonic anhydrase alk.alinizes 
the urine by converting carbon dioxide and water into carbonic acid in the tubular 
cells. The ionization of carbonic acid to form hydrogen ion and bicarbonate ion 
is indirectly dependent upon carbonic anhydrase activity. The hydrogen ions 
so formed take the place of the sodium ions of the buffers of the glomendar fil- 
tiate, chiefly disodium phosphate and sodium bicarbonate. The excretion of 
^dium acid phosphate in the urine conserves sodium which returns to the blood. 

he carbonic acid diffuses back into the blood. The formation of ammonium 
ion, which also conserves base by buffering nonvolatile strong acids, is also de¬ 
pendent on the supply of hydrogen ions. When carbonic anhydrase activity is 
inhibited by diamox, less hydrogen ion is available for the acidification process, 
he sodium ion of the buffers no longer replaced bj' hydrogen ion is excreted. 

'1 tered bicarbonate ion, no longer forming carbonic acid in the lumen, is also 
cxcieted. Thus the urine contains sodium bicarbonate after diamox. This action 
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provides possible chemical application in uric acid excretion control. At the same 
time, the lack of hydrogen ion decreases the formation and excretion of am¬ 
monium. This takes fluid and sodium of the tissues, producing diuresis. 

One internal secretion function of the tubular cells involves the elaboration 
of renin, a proteolytic enzyme, when anoxia occurs. Renin acts on the liver pro¬ 
duced renin substrate known as hypertensinogen to form a pressor substance, 
angiotonin or hypertensin. The internal secretion function, as compared to 
excretory function, is controlled by the blood chemical pattern. Selye has pro¬ 
duced changes in the kidneys of cats and dogs which decrease glomeruli and 
tubular lumens to such an extent that the kidne}'^ approaches the status of a 
solid glandular organ. A decrease in phosphatase content of renal cells has 
recently been shown to indicate early renal damage. Greenstein is engaged in 
studying the amino acid composition of renal cells by varying centrifugation 
speeds. He feels that the amino acid metabolism of renal cells is more complex 
and elastic than that of hepatic cells. Stud 3 ’- of ground substance is also occupying 
considerable attention. Metabolism of this tissue is also related to renal function. 

In conclusion, metabolic aspects of renal phj'^siology are being demonstrated 
to be infinitely more complex than heretofore realized. 

1801 Eye St. N. W., Washington 6, D. C. 
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COAGULUM PYELOLITHOTOMY 
JOHN K DECS 

From the Department of Surgcrii, Dniszon of Urology^ Duke Unncrsity Medical School and 
Duke Hospital, Durham, N C 

Between 1943 and 1946,1 made sevcinl publications' * desciibing the use of a 
fibrinogen coagulum in removing renal stones at open operation. No recent pub¬ 
lications have been made, not because of ineffectiveness of the procedure, but 
because of the fact that one of the materials essential foi its performance has 
not been procurable. 

Briefly the technique consists of the simultaneous injection of fluid thrombin 
and fibrinogen through a catheter into the renal jiclvis at open operation. Five 
minutes after injection a firm, tenacious coagulum forms 1110011 incorporates 
w'lthin itself all fiee calculi present ivithin the pelvis. tVithdiaival of the coagulum 
through a pyelotomy incision should theoretically remove all free stones from 
the kidney. It could not be expected to icmove a stone trapped in a calyx whose 
infundibulum was of lesser caliber than the diameter of tlic stone, nor could it 
be expected to enmesh stones imbedded in or adheient to the wall of the pelvis. 
A narrow intrarenal pelvis likewise forms a contia-indicationforpjmlohthotomy 
of any typo 

Advantages inherent in this typo of surgical removal of renal calculi are sev¬ 
eral Only minimal exposui e and liberation of the kidney ai e can ied out ns access 
to the renal pelvis and upper ureter is all that is necessary for the procedure 
All free stones, regardless of size, number, or location should be lemoved en¬ 
meshed within the clot. Fragmentation of calculi during icmoval is avoided; 
trauma to the kidney is reduced to a minimum; and radiolucent as well as un¬ 
suspected stones that did not show on \-iay should be removed. Most of the 
early work on this subject was carried out with fibrinogen obtained from human 
blood Generous supplies wore made available thiough the Blood Fractionation 
Program at Harvard, from blood collected by the Ameiican Bed Cross At the 
end of tVorld War II, however, this source became no longer available, and one 
of the commercial companies attempted to process human fibrinogen for use in 
this opeiative procedure. Many of their preparations were excellent, but others 
were technically unsatisfactory, and they abandoned attempts to produce this 
material. 

annual meeting, American Association of Genito-Unnari* Surgeons, Shawnee- 
on Delaware, Pa May 25-2S 1954 

J E and Pox, H The preparation and properties of human 
hbrinogen solutions J Urol , 49: 497, 1943 

TT ^ 4’he properties of human fibrinogen coagulum Preliminary 

report J Urol, 49: 503, 1943 

SouS^ Med ^ 1943^ coagulum in pj elolithotomy Preliminary report 

T ^ Fibrinogen coagulum as an aid in the operative removal of renal calculi 

J.Ehn Invest, 23: 57G, 1944 

^g;Dees, J E The use of a fibrinogen coagulum in pyclolithotomj* J Urol , 66: 271, 
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In 1951, Moore and Sweetser® reported 7 cases in which they had carried out 
coagulum pyelolithotomy successfully, using bovine fibrinogen. This material 
was supplied to them by another drug company, but when contacted, this com¬ 
pany was unwilling to attempt to produce bovine fibrinogen on a commercial 
basis or to supply additional amounts for experimental purposes. During the 
past year and a half, I have been working with another laboratory* which has 
produced uniformly satisfactory preparations of bovine fibrinogen. Even they, 
however, are hesitant about attempting to market the product as they find it 
impossible to estimate the demand that there may be for it. They have, however, 
promised to make available to as many members of this group as possible a 
limited supply of fibrinogen for clinical trial. 

Although the materials are used topically rather than parenterally, the possi¬ 
bility of allergic reaction to minute quantities of bovine fibrinogen which might 
be absorbed must be considered. With this in mind, slightly over 100 allergic 
and nonaliergic patients were skin-tested to bovine fibrinogen, and in this group 
only two individuals showed a slight delayed positive reaction. In one patient, 
coagulum pyelolithotomy was carried out on the right kidney, and 5 weeks later, 
the same procedure was performed on the left kidnej’’ without evidence of any 
sensitizing reaction having occurred. In none of the clinical cases has there been 
any evidence of allergic or other type of reaction to the bovine material. 

One factor that hampered the marketing of human fibrinogen was the difficulty 
in sterilizing it of hepatitis virus. This disease is not known to exist in cattle, 
and should present no problem with the bo\nne product. If and when placed 
upon the market, the bovine material should be less expensive than the human, 
if blood had to be purchased by the manufacturer. 

In vitro studies on bovine fibrinogen show it to be practically identical with 
human fibrinogen so far as its biological and physical properties are concerned. 
Strong, tenacious coagula are produced within five minutes after mixture with 
appropriate concentrations of bovine thrombin. The resulting coagula spontane¬ 
ously disintegrate in human urine within twelve to eighteen hours due to the 
action of urinary proteolytic enzymes. Coagula made from one batch of fibrino¬ 
gen before and after being kept at ice box temperature for appro.ximately one 
year showed no appreciable change in physical characteristics. Once the dried 
material is dissolved, however, denaturation commences within three or four 
hours, and within 24 to 48 hours, properties of coagulation are veiy adversely 
affected. 

One interesting observation has been made on the use of Ringer’s solution as 
a solvent for the dried fibrinogen. Normal saline was used as the solvent for 
human fibrinogen but the initial coagula made from bovine fibi'inogen dissolved 
in normal saline solution were of poor tensile strength (table 1). It was noted 
that cylindrical coagula 8 mm. in diameter made from 8 per cent fibrinogen 
dissolved in saline and coagulated with 25 to 50 units of thrombin per cc pro¬ 
duced coagula noth tensile strengths at the end of five minutes ranging from 30 


' Moore, T. D. and Sweetser, T. H.: Coagulum pelviolithotomy: An improved technique. 
J. Urol., 67: 579, 1952. 

* Bovine fibrinogen has been supplied through the courtesj" of Dr. M. C. Wynes, Armour 
Laboratories, Chicago, Ill. 



COAGULUM PYELOLITHOTOMY 


447 


Table 1. Effect of larious dilucnis on Iconic strength of fibrinogen coagula 



S% Fibrinogen m 

I IIiO 1 

1 Saline j 

Ringers 

Thrombin, u/cc 

25 

50 

25 

50 

25 i 

60 

Tensile strength, grams 

20 

45 

31 i 

.■55 

125 

145 

Control, grams 

23 

41 

21 ! 

27 

127 

162 


Table 2 Effect of iario«s diluents on coaguluni properties 
8% fibrinogen and 25 u. throml)in/cc 


Diluent 



0 03% 
KCI 

oow% 

CaClt 

0 03% 
KCI 

0 86% 
NaCl 

0 03% 
KCI; 

0 033% 
CoClj 

0 86% 

1 NaCl. 

' 0 033% 

! CaClt 

0 86% 
NaCl 

Ringers 

H.O 

Tensile strength, grams 

27 

40 

1 

25 5 1 

49.5 

99 

26 

126 

26 

Stretch, inches 

G.5 

1 

2,0 

6.75 j 

2.5 

1.5 j 

7 0 

1 0 

6.5 


to 35 gm. When Ringer’s solution was substituted ns a solvent, and the other 
conditions were unchanged, coagula with tensile strengths ranging from 125 to 
ICO gm. were obtained. 

When coagula wore made with the individual components of Ringer’s solution 
as solvents, as well as from various eombinations of these components, it ap¬ 
peared that the calcium ion was of more importance than cither the sodium or 
potassium ions in this respect (table 2). From these, as well as additional in 
vilro experiments, it was determined that 4 per cent fibrinogen by weight dis¬ 
solved in Ringer’s solution, coagulated by thrombin, 30 units per cc dissolved 
in normal saline solution, gave optimum coagula at the end of 5 minutes, with 
tensile strengths ranging from 40 to G5 gm. with a stretch of the coagulum of 
25 to 30 per cent before breaking. 

Only slight modifications in the operative technique as initially published have 
been made. The lenal pelvis and upper ureter are exposed through an appropriate 
flank incision. The ureter is temporarily occluded at the ureteropelvic junction 
by means of a small bulldog ai terial clamp. Through a small incision in the pelvis, 
a round headed mushroom catheter, 14 or IGF in size, is introduced, and the 
pyelotomy closed snugly aiound its shaft with continuous fine chromic catgut. 
The catheter is then withdrawn so that its head impinges snugly against the 
wall of the pelvis. This modification is important, as it insures the most perfect 
irrigation and aspiration of the contents of the pelvis. Following aspiration of all 
urine, the capacity of the renal pelvis is determined by injecting saline or Ringer’s 
so ution through the catheter by means of a graduated glass syringe and noting 
y palpation and inspection the tension of the distended pelvis. After complete 
aspiration of the pelvis, it is irrigated with fibrinogen solution and aspirated. 

len fibrinogen in an amount equal to 90 per cent of the predetermined capacity 
0 the renal pelvis is injected through the mushroom catheter. Simultaneously, 
y means of a small graduated syringe and needle, an assistant injects thrombin. 
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Fig, 1. A, preoperative films showing multiple stones in right kidney. B, postoperative 
film shov ing removal of all stones. 

30 units per cubic centimeter, in an amount equal to 10 per cent of the pelvic 
capacity through the wall of the mushroom catheter into its lumen, so that the 
two solutions are intimatelj'' mixed as thej" enter the renal pehds. After a lapse 
of 5 minutes, the pyelotomy incision is again opened and extended to a size 
adequate for removal of the resultant clot. The coagulum is then gently but 
firmly removed with ring forceps. 

I would like briefly to show 2 cases illustrating the value of the procedure: 

E. M. S. (Duke Hospital Xo. B 84744) had been hospitalized for 9 months 
because of severe encephalomyelitis which had produced almost complete mus¬ 
cular paralysis as well as a neurological bladder. Seven weeks pre^dously, right 
flank pain, chills and fever had been relieved bj- means of an indwelling ureteral 
catheter which had been left in place since that time. X-rays (fig. 1) showed a 
calculus 5 by 10 mm. in diameter at the ureteropelvic junction and many small 
calculi scattered throughout the pelvis of the right kidne}\ Coagulum pj^elo- 
lithotomy was carried out, with removal of the obstmcting calculus and also 
25 small calculi, varying from 1 to 5 mm. in diameter. Postoperative plain x-ray 
as well as x-rays made 1 year later showed no remaining or recurrent calculus 
(fig. 2). 

Y. M. (Duke Hospital Xo. B 17676) had passed several calculi from the right 
kidnej’- during the preceding 6 years. For 7 months he had had recurrent attacks 
of kidney colic on the right without passage of a calculus. X-rays (fig. 3) showed 
a calculus measuring cm. in diameter in the raidportion of the right ureter. 
Two faint small opacities were seen in the region of the right kidne}' pehds. At 
operation, the ureteral calculus was removed through a ureterotomy incision 
directl}’- over the stone and coagulum p 3 ’'elolithotomy .successfully removed the 
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I 1* 

Fig. 2 Coftgulum ^\!uch removed nil 20 cnlculi present 



ahm\ing^rem’oval'of”5lf^t ureteral and two small renal calculi B, postoperative film 

tt\o tiny stones from the renal pelvis, one being about 6 mm. and the other 2 
mm. Ill diameter (fig. 4 ). 

The results obtained in 73 coagiUum pyelolithotomies are shown in tabic 3. 
^ m cases in gioup 4 of tliis table were instances where a single large stone 
jvas removed with forceps^ apd the coagulum technique then used in an attempt 
0 remove undemonstrable additional stones. No such stones were lemoved, nor 
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Fro. 4. X-ray and photograph of coagulum which removed two small renal calculi. 
Ureteral stone removed separately. 

Table 3. Results in 73 coagulu7n pyclohlliotomics 



Fibrinogen 


Human 

Bovine 

1. All demonstrable stones removed 

22 

8 

2. All demonstrable, as well as previously undemonstrable 



stones lemoved 

5 


3. All stones not trapped in c.aly.x or adherent to mucosa re- 



moved 

6 

1 

4. No free stone present; none removed 

7 

4 

5 Some, but not all, free stones removed 

8 

3 

6 Free stones present; none removed 

2 


7. Technical failure 

7 



were any detected in this group on subsequent x-ray. The technique was only 
partially successful in the 11 cases in group 5, but here, as well as in the other 
instances where the coagulum failed to remove all stones, practically all of the 
remaining stones were subsequently removed either by forceps through the 
pyelotomy, or through a nephrotomy incision. It is felt that in employing this 
technique the operator has nothing to lose except ten or twelve minutes of 
operating time. If the procedure is unsuccessful, one can then proceed to search 
for the stone in the usual manner. If the procedure is successful, the operating 
time is often considerably reduced; and certainly there have been many stones 
removed by the coagulum in this series of case.s that, in my opinion, would have 
been impossible to remove by the usual methods of pyelolithotomy. 


The Jox3B*JAt of UnoLOOY 
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DIAGNOSIS AND TREATMENT OF HA'DRONEPIIROSIS 
VINCENT J. O’CONOn, 

It would seem that so much has been written and said in recent years about 
the diagnosis and treatment of hydronephrosis that any additional remarks at 
this time would seem redundant and unimportant. 

Four years ago I reported upon the results obtained in the consciwativc 
treatment of hydronephrosis due to unilateral or bilateral obstruction at the 
ureteropelvic junction. 

Dilatation of the upper urinary tract or “urinar3' trees” has been termed 
“hj'dronephrosis” and “hj’dro-urcter” even though these are loose and rather 
inaccurate terms. As Braasch has so consistentIj' emphasized, it might have 
been bettor if dilatation of the pelvis and calj’ccs had been designated ns “pj'oloc- 
tasis” and dilatation of the ureter as “urctercctasis”. However, it seems useless 
to even consider changing terms at this late date. 

In America we holiove that most instances of dilatation in the urinniy tract 
are the result of obstruction. Wc all recognize many instances of ureteral and 
renal pelvic dilatation that e.\ist in the absence of evident obstruction, but the 
causal factor involved in those ca.ses is often obscure and incomplete. The Euro¬ 
pean pathologists of a generation past summarilj' dismissed this discussion by 
e.\-plaining these dilatations ns being the result of cither “faulty innervation” or 
“congenital overgrowth of tissue.” In fact, both Stoerk and his successor, Bauer 
of Vienna, called our descriptions of obstructive lesions of the ureter and renal 
pelvis “the American disease.” This meant, of course, that thej' did not believe 
in what we term “mechanical” causes of obstructive uropathy. Actual proof of 
their ouni theories was never evident. 

Our discussion todaj^ supposodl3' eliminates consideration of the group of 
patients in whom the h3-dronephrosis has been referred to as “infiammator3'”, 
neurogenic”, “atonic” or “functional.” Yet, in reviewing the diagnostic possi¬ 
bilities which might precede the indications for surgical correction, one must 
constantly keep all of these types in mind. 

The best and oldest method of demonstrating the presence of retained urine 
within the renal pelvis is by the passage of a ureteral catheter. If the rapid and 
excessive flow of urine occurs only after the catheter has been passed 25 to 28 
cm. be3'ond the ureteral orifice (in the adult), one presupposes an obstructive 
lesion at the ureteropelvic junction. If a rapid flow of urine takes place when a 
shorter amount of catheter has been introduced, it is understood that either 
oth ureter and pelvis are dilated, or the dilated pelvis is that of an ectopic 
kidney. 

ith the widespread use of excretion urographic studies, man3' unsuspected 
instances of var3'ing degrees of h3'dronephrosis are being discovered It is often 

on-T)cll?ar2"prV?a^^^ Association of Genito-Urinary Surgeons, Shawnee- 
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difficult to distinguish between the large normal pelvis and an early hydro¬ 
nephrosis. In the former, the minor calyces are not flattened, clubbed or dilated, 
whereas the early hydronephrotic caljmes always show distortion from the usual 
umbilicated outline. A film made with the patient in the upright position Avill 
frequently shoAv a "flattening” of the renal pelvis outline representing a “fluid 
level” in the hydronephrotic kidney. This does not occur in the large normal 
pelvis. The “delajmd” picture, both after excretion and retrograde pyelography, 
is the most diagnostic roentgenological evidence of urine retention. Excretion 
urograms are often misleading. A single set of films should never be accepted as 
demonstrating the exact, all time phj^siologic or anatomic condition of an ap¬ 
parently obstructed upper urinary tract. This is especially true if a picture seems 
to indicate an obstruction at the ureteropehdc junction Avhen the ureter, itself, 
appears to be dilated. I have tAvice had the unhappy experience of cutting doAAm 
on a kidney AA'hen I had been misled bj' a single set of urograms to believe that 
we were dealing AAdth an obstruction at the outlet of the renal pelvis. In both 
cases, the point of narroAA'ing aa'us in the loAA'er ureter. The reports of Charles M. 
Stewart' and R. G. Bunge- on "Delayed C 3 '’stograms” furnish additional reason 
for careful and repeated observations in the studj' of hjffironephrosis. These 
authors describe an amazing dilatation of the outline of ureter and renal pehds 
in certain patients in AAffiom previous excretion urograms had appeared normal. 
Their only explanation of this is an unusual ureteral reflux or regurgitation occur¬ 
ring AA'hen the bladder is filled AA'ith urine. 

Once it has been definitely establi.shed that there is a noticeable dilatation of 
the renal pelvis due to obstruction at the outlet, it is important to decide AA'hether 
this condition should be kept under repeated observation for some time or 
Avhether correcthm surgery should be adAused. Important factors in this decision 
Avill depend upon the presence or absence of pain; of urinary infection or “sec- 
ondarj’-” calculi; presence or absence of reflex sjunptoms such as anorexia, nausea 
or gastro-intestinal irritability. The majority of these patients do not present a 
problem of emergencj"^ and surgeiy should onlj’- be adAUsed AA'hen the situation is 
crj'stal-clear as to the diagnosis. 

The consei’A'atiAm treatment of hj'dronephrosis due to obstruction at the 
ureteropehdc junction ma}' be one of Avatchful AA'aiting or one of elective surgical 
correction. The patient may be carefullj' AA'atched for a period of months, or even 
3'ears if no untoAA'ard symptoms deA'clop and the excretion urographic outlines 
remain unchanged. The urine should be examined frequently and blood chemis¬ 
try' studies done periodically'. 

If pain, infection of the urine, or i-eflex abdomina’ symptoms develop, surgery 
should be advised. 

In 1950,® I reported the results of 98 plastic procedures on 88 patients. Since 
then, Ave haA'e performed 37 additional operations on 32 patients. I haA'e not 
conducted an additional critical reA'ieAV of this material for this paper. There 
AA'ere no deaths in the added series and nine of the patients had bilateral disease. 

' Stewart, C. M.; Delayed cystogr.ams. J. Urol., 70: 588-593, 1953. 

- Bunge, R. G.; Delayed cj'stograms. J. Urol., 71: 427—134,1954. 

’O’Conor, V. J.; Conservative surgery' of hy'dronephrosis. N. Y. State J. Meu., 
503-505,1951. 
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In four of those, the opposite kidney, which was relatively functionless, was 
removed after a successful pyeloplasty on the opposite kidney. 

Technical improvements in some patients resulted from nowoi pioceduies. 

One of these was the utilization on two occasions of the “pelvic flap” opeiation 
suggested by Ormond Culp' in 1951. An almost identical piocedure was advised 
by P. L. Scardino and C. L. Prince' in 1953. 

The Doming® procedure, with the use of the ureteral T tube for a drain, and 
splint was applied successfully to two patients. This is a valuable technique in an 
occasional patient, but it, like the Davis intubated uieterotomj', should be re- 
ser\'ed for patients who cannot bettei be relieved by some tj’pe of flap oi Y 
plasty procedure. 

The Davis pioceduic proved to be the only pioceduie that could be applied 
ill one p.atient with an elongated iianowing of the upper ureter. The result was 
most satisfactory in this patient. Unfortunatelj', this piocedure is being widely 
employed by a number of inc\pcrienccd operators and we have had the experi¬ 
ence inthopast 5 years of being obliged to remove 4 kidneys subjected to this pro¬ 
cedure elsewhere from 0 months to 2 j'cars before we were consulted. A study 
of the original preoperative pyclogiams suggested that a posteiior Y plasty or 
flap procedure might have been bettor suited to solve the problem in these 
patients. We are greatly indebted to D. M. Davis for originating and populariz¬ 
ing intubated ureterotomy, but we feel that the operation should be reseived 
for the type of obstruction for which he originally iccommendcd it. Mathfi,’ in 
1953 described a technique similar to that of Davis and rcpoitcd good results 
in 2G patients. 


I still wish to advise c.aution in the ligation of arteries associated with liydio- 
nephrosis. It is true that the majority of these are .aberrant and anomalous and 
supply a small or insignificant amount of leiia! tissue. However, a sufficiently 
large number are in kidneys which have a bipolar blood supply with no central 
or hilar vessels present. Approximately half of the renal substance is supplied 
by this divided arterial and venous system. In the past 2 years, I have been 
called in consultation twice where a kidney had to be removed after ligation of 
the lower vessels had been perfoimed for iclief of pelvic piessuie Examination 
of both of these kidneys showed a massive lower polar thrombosis and a con¬ 
genital bipolar arteiial supply. Engel* in 1951 reported no ill effects after ligation 
of an obstnicting abeirant arteiy to the lowex pole of the kidney in 21 patients. 
This procedure is safe only in a kidney which enjoys a central blood supply. 

The use of polyethylene tubing may dcciease the chance of encrustations 
forming during the 14 to 21 days of renal drainage. We have found that daily 


P ® DeWeerd, J H Pelvic flap operation for certain types of uretero- 
peivjc obstruction Prehminari report Proc Staff Meet, Mayo Clm , 26: 483-188, 1951 
South M*j”’ 4 g ^325”3^^'l9 ^ ^ Vertical flap urcteropelvioplasty. Preliminary report 

^ and Doming, C L Results of treatment of hydronephrosis by plastic 
surgical procedure with and without T-tube drainage J Urol , 66 : 68-76, 1951 

1 ° Intubated ureterotomy for treatment of stneture of ureteropelvic 

19 ; 744 - 752 ” 1953 '^'^'^ ureter- Personal simplified technique J. Internat Coll. Surg , 

Diagnosis and surgical treatment of hydronep! rosis due to aberrant 
artery Cleveland Clinic Quart , 18: 29-32, 1951. 
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subcutaneous injections of 300 units of hyaluronidase keeps the urine clear and 
prevents lime salt deposits in most patients. Since the presence of the nephros¬ 
tomy or pyelostomy tube is invariably accompanied by infection -with Pseudo¬ 
monas aeruginosa (B. pyocimneus), we routinely use frequent catheter instilla¬ 
tions of 15 to 30 cc of 0.1 per cent aerosporin solution. This has appeared to be 
a valuable addition to postoperative care. 

SUMMARY 

The surgical relief of hydronephrosis due to obstruction at the ureteropelvic 
junction is rarely a problem of emergency except -when stone or acute infection 
complicates the condition. 

A careful diagnostic study of both kidnej's is always indicated and repeated 
examinations are often advisable and necessary to obtain accurate diagnostic 
information. 

Many patients with var 3 ’-ing degrees of hydronephrosis can be safelj'’ kept 
under observation for prolonged periods of time if the condition is not progressive 
and pain, infection or reflex symptoms do not occur. Intelligent co-operation be¬ 
tween patient and surgeon is presupposed in this regard. 

When surgery is indicated, the operator should be prepared to correct the 
anatomical defect by the technique best suited to the problem at hand. The 
tjqje of operation should be suited to the individual patient. 

780 N. Michigan Ave., Chicago 11, III. 
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PARTIAL RESECTION OF KIDNEY FOR TUBERCULOSIS 

JOHN K LATTIMLR 

Partial resection of the diseased kidney was first done deliborateb’ in 1887 
Earlj operatois attempted to apply this operation to carcinomas of the kidney, 
tuberculosis of the kidney, polyej’stic disease and many other then unsuitable 
conditions, m itli most unhappy results Follow mg the operation there w ere many 
complications, such as urinary fistulas, hemoi rhage and infection In more recent 
years, following the lescarclics of Ilcrhst and several othci members of this 
organization, who devised safer methods for suturing the kidnej’ substance, more 
effective control of urinary infections and moic precise operating techniques, the 
procedure has become much more safe Partial nephiectomy has an excellent 
record m the literature It has found its widest use in the lemoial of calyces 
which contain stones, where the neck is strictured oi the walls of the calyx 
diseased In a rcxiew of partial nephrectomies reported in 1950, Abeshoiise 
presented figures which indicated that partial nephrectomy was a safer and 
less complicated operation than other operations for calculi such as ncphrcctom}, 
pj elolithotomy or ncpliiolithotomy His moitahtj and morbidity statistics are 
shown in table 1 This sanguine view of the operation maj’’ be duo to the fact 
that the patients were a highly selected and faxorable group of “good risks ” 

The technique of the operation has scxcial possible X'nrintions A flap of 
kidney substance can be left along the lateral boidei of the kidney and subse¬ 
quently folded o\or to covei the stump of the calj'x, which was cut off and 
carefully sutured with atraumatic chromic catgut Vnother technique takes a 
wedge out of the diseased pole of the kidncj, so that the sides of the wedge can 
be approximated over a pad of muscle or fat, for hemostasis The wedge can be 
run transversely or from front to back Any mattiess sutures which approxi¬ 
mate the kidney substance should include capsule and bo “bolstered” with fat 
pads so they will not cut through 

TARTIAL NFPUnECTOVIV FOR TUflERCULOSlS 

In the years before streptomycin (1940) a calcified tuberculous lesion was 
occasionally excised inadvertently m the belief that it was a stone in a calj'x 
This mishap was all too often followed by- a urinary fistula or a tubeiculous 
wound infection, and occasionally it resulted m a miliary spread of the disease 
with death of the patient As recently as 1950, tuberculosis was listed as a con¬ 
tra indication foi partial nephrectomy 

With the advent of effective antituberculosis chemotherapy, however, Semb 
in Noiway, Rmker in the United States and otheis in Europe again undertook 
the operation, under the protection of the antituberoulosis diugs We began 
doing this operation for tuberculosis m 1951 on patients Mhose disease was 
refractory to streptomycin 

Oui own technique for lesectmg tuberculous portions of the kidney differs 
iXT^ annual meeting, American Association of Genito Urinary Surgeons, Shaunee 

on Delaware, Pi 26-28, 1954 
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Tabue 1. Complications after operations for stone 
(Abeshouse, 1950) 


! 

Operative 1 
Deaths 

2° Hemorrhage 

] 

Urinar>’ 

Fistula 

Recurrent 

Stones 


% 

% 

% 

% 

Partial nephrectomy 

2.6 1 

3.1 

1.5 

2.0 

Pyelolithotomy ' 

2.4 ! 

4.0 

4.1 

11.0 

Nephrolithotomy 

9.8 

10.5 ' 

12,5 

15.0 

Nephrectomj' . | 

6.3 j 

1 




from the “wedge” type of resection in that we cut the kidney off squarely, well 
below the infected area, leaving no flaps of tissue which might become necrotic 
and thus act as culture media for any residual M. tuberculosis. It is our practice 
to first slit the capsule over the involved pole of the kidney and strip it well 
back. In this way the indentations, scars or caseous areas which mark the tuber¬ 
culous lesions can be seen, and the line of excision placed well proximal to them. 

It has been our experience that exact localization of the tuberculous kidney 
lesion has been determined fairly accurately beforehand from multiple retro¬ 
grade and intravenous pyelograms. Their location can be verified after the 
kidney capsule is stripped back, exposing the surface of the kidney. There is 
most commonly an indentation where the pyelogram showed an involved calyx. 

A cobbler’s stitch is placed across the kidney at the anticipated line of exci¬ 
sion, in order to reduce the chance of squeezing tubercle bacilli into the blood 
stream during the handling of the kidney at operation. A soft, rubber-.shod 
intestinal clamp is applied to the renal pedicle for periods not exceeding ten 
minutes. It is released for one minute every ten minutes and the bleeding sponged 
until the clamp is re-applied. With the handle of a blunt knife the kidney paren¬ 
chyma can quickW be broken through along the fine of the cobbler’s stitch until 
the firm blood vessels are reached. These can be individually clamped and 
hgated to a certain extent. When the neck of the calj^x is exposed, this can be 
mped clean by blunt dissection and cut across. The stump is then carefully 
sutured vith a running suture of atraumatic, 5-0 chromic catgut. A pad of fat 
or muscle is sutured over the stump to prevent leakage. The kidney pedicle 
clamp, which has been applied intermittently up to this point, is then removed 
so as to not embarrass the kidney blood flow further. The assistant’s thumb 
and forefinger can compress the kidney just below the suture line to control 
residual bleeding. Additional bleeding points can then be secured with small 
suture ligatures, which are used to pull pads of fat down over the ends of the 
small bleeding vessels. 

Chemotherapy for tuberculosis is started 4 months before partial nephrec¬ 
tomy, is intensified on the day of operation and is continued for an additional 
8 months after ihe operation, in order to complete at least one year of combined 
chemotherapy. The chemotherapeutic program which is employed, as of 1954, 
consists of streptomycin 1.0 gm. twice weekly, isioniazid 100 mg. 3 times a day 
and sodium PAS 5 gm. 3 times a day. These drugs are gwen together for a 
period of one continuous year. 
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Aortography and angiography arc of limited practical value in determining 
che extent of the kidney lesions. They do help occasionally in determining 
whether or not the main arteries of the kidney aie distributed in such a manner 
as to permit resection of the infected area. If the main artery entera the infected 
portion first and then goes to the good portion, it may be impossible to resect 
the diseased portion without jeopardizing the circulation to the remainder of 
the kidney. 

Follow-up results in converting the urine from positive to negative after 
partial resection of the kidney for tuberculosis have been promising, at least at 
the 2-year point. Dr. Carl Semb of Oslo, Konvaj’ has done S7 cases and reports 
a 90 per cent conversion rate at the end of 2 years. Many of his failures were 
due to tuberculosis of the prostate and were not the result of failure of the opera¬ 
tion on the kidney. Dr. Semb has had no deaths among his cases but he has 
had severe reactions resulting from clamping the renal pedicle for too long a 
period. Others have reported deaths, lie now hopes to use his assistant’s thumb 
and forefinger to compress the circulation during the entire operation, in Older 
to prevent hemorrhage and at the same time permit the circulation of the re¬ 
mainder of the kidney to remain relatively normal throughout the procedure. 
Some of Dr. Semb’s patients had extensive lesions, and the chemotherapy 
whicli they received was not as intensive as our cases now receive. 

Our own bacteriological follow-up shows the results in 5 patients (table 2) all 
of wliom were operated upon at least two years ago and all of whom have nega¬ 
tive Urines. All of these men have received antituberculosis chemotherapy 
after operation. One man had a brief episode of hematuria one year after the 
operation and was given additional chemotherapy, even though his urine culture 
did not become positive. We have had no urinary fistulas, but it is our obseiwa- 
tion that some leakage of djm from the cut calyx can often be observed during 
the first 3 weeks after operation if retrograde pj'elography is done. Examination 
of kidneys post mortem, which had been operated on some months earlier by 
the same technique but for calculous disease, revealed a normal appearing renal 
capsule from which the pathologist could not determine that any operation had 
ever been done on the kidney. 

It is our belief that if the visible tuberculous lesions are resected, any residual 
lesions which are in the parenchyma, but not visible by urograph}-, are usually 
small enough to be arrested by the j’car of chemotherapy which is given con¬ 
currently with the operation. 


Table 2. Partial ncjthreclomy for TB follow-up, 5 cases 


Name 

Date Partial 
Nephrectomy 

Chemo R Coverage 

Time Negative 

Since Operation 

G. T. 

May 51 I 

IG mos 

3 years 

J. L 

May 51 

4 mos 

3 ^eaTs 

C B. 1 

November 51 i 

4 mos 

years 

S V 

March 52 

3 wks 

2 years 

A A 

Maj 52 

17 mos 

2 years 
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Medical treatment of kidney tuberculosis, even of large cavitary lesions, has 
now become so effective that it has sharply curtailed our surgical program of 
partial nephrectomies, at least temporarily. We had assembled some thirty 
cases that were suitable candidates for partial nephrectomy in that the disease 
was limited to one segment of the kidney. We operated upon five of these cases 
in rapid succession and were prepared to go on to the others, when we discovered 
that all of the other twenty-five had been converted from positive urine cultures 
to negative, by one year of chemotherapy. We are now waiting to see if these 
patients relapse before we proceed with any further surgery. At the end of 2 
years none of them have yet broken down, so that we are not extending our 
series of partial nephrectomies further at this time. As a technical maneuver, 
however, the operation of partial resection of the kidney for tuberculosis is 
entirely practical, should chemotherapy fail. 

sranrARY 

Partial nephrectomy for tuberculosis should differ from partial nephrectomy 
for other causes in the following particulars: 

The active tuberculosis must be confined to onlj’- one segment of the kidney. 
It must not have spread to adjacent areas of the renal pelvis or catyces. 

The vascular supply of the kidney must be located in a position which will 
permit resection of the diseased area. 

Any pulmonary, osseous, or lymphatic tuberculous foci elsewhere in the body 
should be quiescent before partial nephrectomy is attempted. 

Prolonged and intensive preoperative and postoperative chemotherapy should 
be given to reduce the actmty of the tuberculous lesions. 

Manipulation of the tuberculous portions of the kidney should be strictly 
avoided while freeing the pedicle and excising the tuberculous areas. 

The renal capsules should be peeled back liberally in order to reveal the trae 
extent of the tuberculous areas. 

The renal pedicle should be occluded intermittently by a soft, rubber-shod 
intestinal clamp, by the surgeon’s fingers or by a tourniquet, during the actual 
manipulation of the kidney. This vdll help to prevent the dissemination of 
tubercle bacilli into the blood stream during the operative procedure. 

The advent of streptomycin and PAS therapy for renal tuberculosis has 
reduced the incidence of fistula formation and of fatal miliary dissemination of 
the tuberculous disease to a point where partial nephrectomy for tuberculosis 
is now a practicable procedure. The operation is applicable, however, only to a 
few highly selected cases. 

The success of this operation in the hands of Semb and others, verified by 
our own observations, leads us to beUeve that partial resection of the kidney, 
in conjunction with proper chemotherapy, does have a particular place in the 
treatment of certain cases of kidney tuberculosis. 

180 Fort Washington Ave., New York 32, A. Y. 
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BILATERAL RENAL PAPILLOMAS: TRANSPELVIC ELECTRO¬ 
RESECTION WITH PRESERVATION OP KIDNEY. 
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FOUR-YEAR SURVIVAL 

J. A. CAMPBELL COLSTON AND JOHN A. ARCADI 

fro?)i the James Buchanan Brady Urological Insiiluie, the Johns Hopkins Hospital, 

Baltimore, Md. 

Over 110 years ago Rayer described what apparently was the first case in 
which bilateral renal pelvic tumors were found. Since that time only five other 
proven cases of this condition have appeared in the world medical literature, 
two of which were reported in the American literature. (These are the cases of 
Sanford and of Gibson.) In two other cases the diagnosis is presumptive on 
clinical findings only. In those patients operated upon, the initial operation was 
invariably a nephrectomy. In all cases, except that described by Gibson, subse¬ 
quent treatment was directed towards palliation onl 3 f. No definitive surgical 
attack was made on the contralaterally involved kidne 5 \ 

In 1930, H. L. Sanford presented a case of bilateral renal pelvic carcinoma. 
His patient was a 56-year old man who had had hematuria. Radiographic 
investigation revealed what apparently was a tumor in the right kidney and a 
suspicious area in the pyelogram of the left kidney. Profuse bleeding from the 
right kidney necessitated nephrectomy. A papillary transitional cell carcinoma 
was found. The patient did well immediately after operation and seemed to 
improve slightly. However, over the subsequent three weeks, uremia developed 
and death followed. The left kidnej'' was obtained for e.\'amination and a transi¬ 
tional cell carcinoma was found which involved the renal parenchjTOa and pelvis. ■ 

The case described by Gibson w’as that of an 86-year old man who 14 jmars 
previously had had a nephrectomy for a papillary carcinoma of the renal pelvis. 
He was seen because of hematuria of 24-hours’ duration. The blood was found 
to be coming from the remainmg kidney. The kidney was explored and a grade 1 
papillary carcinoma was found in the pelvis. This lesion was excised, and con- 
tinuit}’^ restored by pyeloplasty. The patient’s postoperative course was un¬ 
eventful. Two years later he reported to Dr. Gibson that his health had been 
splendid. The patient has no symptoms, and his urine has remained clear. 

Our own case bears some resemblance to Dr. Gibson’s patient, but certain 
features of our patient’s histor}’- and chnical course are so unique that they will 
be reported in detail. 

The patient was a 57-year old housevdfe -who was first admitted on August 21, 
1950, because of intermittent, painless hematuria of 5 months’ duration.' In 1943 
an abdominal hysterectomy was performed elsewhere for fibroids. Apparently 
the right ureter wms injured and a ureterovaginal fistula drained for about four 
months, but no diagnostic procedures to determine the location of the injury 
were carried out and no operation was performed. After the vaginal drainage of 
urine ceased, excretory urograms revealed no function of the right kidney; the 

Read at annual meeting, American Association of Genito-Urinary Surgeons, Shawnee- 
on-Delaware, Pa. May 26-28, 1954. 
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left kidticj' M-as considered normal. The patient lind no flank pain e.\cept for 
one episode of “right pyelitis” slioitly after the hysterectomy. Until March 1950, 
the patient was in good general health. At that time, she h.id an episode of pain¬ 
less hematuria lasting about 8 hours. A left retrograde pyelogram revealed a 
filling defect in the lower portion of the renal pelv'is. Five subsequent episodes of 
hematuria followed the initial one. Retrograde studies were repeated, revealing 
an apparent increase in the size of the filling defect. The patient was then re¬ 
ferred for evaluation and therapy. 

Physical examination was essentially normal. The loft kidnej' was palpable 
but not tender. The right kidney could not be felt. Excretory urograms showed a 
filling defect and distortion of tlie middle calyx of the left kidnej' which were 
interpreted as typical of a papillary pelvic tumor. The hemogram and blood 
chemistry studies were normal. An occasional white cell and one to two red cells 
were seen in the centrifuged urine specimen. A trace of albumin was also noted. 

On August 23, 1950, through a left flank incision, a pelviotomy was performed 
and a raspberry-like, sessile tumor was found. Cephalad to this tumor, a smaller 
pedunculated tumor was noted. Both tumors were excised with the cutting 
current. The bases were then thoroughly destroyed with the coagulating current. 
A 25 per cent solution of podophyllin on cotton swabs was then applied to the 
tumor-boaring area in the hope of destroying anj' tumor colls which might have 
surrived the electrocoagulation. The bleeding was well controlled and the pelvic 
incision was closed with a continuous suture of 4-0 chromic catgut. Two Penrose 
drains were placed at the pelviotomy site and closure was routine. The patient 
tolerated the procedure well. The postoperative course was uncomplicated except 
that the flank wound drained urine for 4 days. The patient then started voiding 
m good quantities. There were no significant changes in the blood chemistries. 
She was discharged on the twelfth postoperative day in excellent condition, the 
incision firmly healed. 

Histological e-\amination of the tissue removed revealed a papillary tumor 
(fig. 1, A) composed of rather uniform, large cells arranged in sheets with scant 
cytoplasm and vesicular nuclei. Some of the fragments contain a few strands of 
smooth muscle and connective tissue in which tumor cells are seen to grow 
(fig. 1, B). The final diagnosis was papillary carcinoma of the renal pelvis. 

Her subsequent course was followed closely b 3 ' retrograde pj’elograms. The 
films revealed no evidence of tumor recurrence. Some narrowing of the infun¬ 
dibulum of the inferior major calyx was noted sbortlj' after operation, but this 
has remained unchanged in subsequent films. 

The patient returned on November 27, 1953, complaining of a mass in the 
'■igbt side of the abdomen which she had first noted 3 weeks previously. She 
"■as admitted to the hospital, at which time the phj'sical examination was 
esscntiall}' normal. The left kidnej' was not palpable or tender. In the right 
upper quadrant and extending to just below the umbilicus on the right was a 
large, smooth, freelj' movable, nontender mass, about 12 cm. in length and 
8 cm. wide. 

Blood chemistry studios and hemogram were entirely normal. The urine con- 
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Over 110 years ago Rayer described Avhat apparently was the first case in 
which bilateral renal pelvic tumors were found. Since that time only five other 
proven cases of this condition have appeared in the world medical literature, 
two of which were reported in the American literature. (These are the cases of 
Sanford and of Gibson.) In two other cases the diagnosis is presumptive on 
clinical findings only. In those patients operated upon, the initial operation was 
invariably a nephrectomy. In all cases, except that described bj’’ Gibson, subse¬ 
quent treatment was directed towards palliation only. No definitive surgical 
attack was made on the contralateralty involved kidney. 

In 1930, H. L. Sanford presented a case of bilateral renal pelvic carcinoma. 
His patient was a 56-year old man who had had hematuria. Radiographic 
investigation revealed what apparently was a tumor in the right kidney and a 
suspicious area in the pyelogram of the left kidne 3 ^ Profuse bleeding from the 
right kidney necessitated nephrectomy, A papillary transitional cell carcinoma 
was found. The patient did well immediately after operation and seemed to 
improve slightly. However, over the subsequent three weeks, uremia developed 
and death followed. The left kidney was obtained for examination and a transi¬ 
tional cell carcinoma was found which involved the renal parenchyma and pelvis. 

The case described by Gibson was that of an 86 - 3 mar old man rvho 14 years 
previously had had a nephrectomy for a papillarj’- carcinoma of the renal pelvis. 
He was seen because of hematuria of 24-hours’ duration. The blood was found 
to be coming from the remaining kidney. The kidney rvas explored and a grade 1 
papillary carcinoma was found in the pelvis. This lesion was excised, and con¬ 
tinuity restored by pyeloplasty. The patient’s postoperative course was un¬ 
eventful. Two years later he reported to Dr. Gibson that liis health had been 
splendid. The patient has no symptoms, and his urine has remained clear. 

Our oAvn case bears some resemblance to Dr. Gibson’s patient, but certain 
features of our patient’s history and clinical course are so unique that thej'’ will 
be reported in detail. 

The patient was a 57-year old housewife w'ho was first admitted on August 21, 
1950, because of intermittent, painless hematuria of 5 months’ duration.' In 1943 
an abdominal hysterectomy was performed elsewhere for fibroids. Apparently 
the right ureter was injured and a ureterovaginal fistula drained for about four 
months, but no diagnostic procedures to determine the location of the injurj'^ 
were carried out and no operation was performed. After the vaginal drainage of 
urine ceased, excretory urograms revealed no function of the right kidney; the 
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right rcctiis incision. A broiniisli-blue, rotroporitoncal C 3 ’.stic mass ivas immedi- 
ntely noted. iMinimal dissection revealed that this was a hs’dronoplirotic kidney 
with a greatly dilated tortuous ureter. The mass was aspirated and about 200 cc 
thick brownisli fluid was removed. Nephrectomy and partial uroferectomj' were 
carried out without incident. There was no evidence of intra- or retroperitoneal 
metastascs. The left kidnej' felt normal. The patient tolerated the procedure 
well and had a benign postoperative course. She was discharged on the tenth 
postoperative day in excellent condition. 



Fio. 2. Gross specimen of liyrlroncphrotic lialit kidney sliowing tumor in upper portion 
or renal pelvis. No otiier tumors .me seen in dilated pelvis or ureter. 



Fig. 3. Low power view of tumor of pelvis of right kidney. X 7)^ 
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Examination of the specimen revealed a large hj'-dronephrotic sac containing 
chocolate brown fluid with virtual^ no remaining renal parenchyma. At the 
infundibulum of the superior calyx, there was a 2 by 2 cm. papillary tumor 

(fig- 2). 

The histological section shows kidney pelvis in which there is chronic inflam¬ 
mation and thickening. Over a broad surface of the pelvis there is a papillary 
tumor, composed of fairlj’^ well differentiated cells piled up on slender connective 
tissue stalks (fig. 3). There is no direct invasion of the pelvis seen, although in a 
very superficial part of the mucosa directlj'- beneath the tumor there are tumor 
cells within Avhat appears to be a lymphatic (fig. 4). The capsule of the kidney 
appears normal, but the renal parenchyma is only one high power field in thick¬ 
ness. The final pathological diagnosis was hydronephrosis with papillarj’’ tran¬ 
sitional cell carcinoma with no direct invasion seen. 
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niSCHSSION 

Tlie first tumor of the renal pelvis in this patient was manifested by total 
gross, painless hematuria. Routine urological diagnostic techniques were used to 
complete the diagnosis. Since the kidney involved in tumor was the onij’ one 
functioning, electroresoction was used to remove the tumor. The muscle invasion 
seen in tliis tumor indicates it was a papillar 3 ' carcinoma ratlicr than a "benign 
papilloma.” 

The nonfuuctioning right kidnej’ was asj'mptomatic and not palpable for 
many years. Its sudden increase in size was alarming, but in retrospect probablj' 
represented hemorrhage from the tumor. If the tumor had not produced bleeding, 
its discovery ccrtainlj’’ would have been greatlj' delaj'ed. Since no invasion of 
muscle was seen in this second tumor, the diagnosis of pupillary carcinoma is 
equivocal. The finding of tumor cells in a Ij'mphatic, however, strongly suggests 
that the tumor is a carcinoma. 

The problem pre.sentcd bj- this case and the result so far obtained emphasize 
the nece.ssity of surgical exploration in all cases of solitaty kidnej' in which a 
diagnosis of tumor is suspected. One of us (J. A. C. C.) has proviouslj- operated 
upon a case of tumor in a solitaiy kidney. 

A 43-year old man entered the .Johns Hopkins Hospital on August 26, 1947 
because of several attacks of hematuria, one of which resulted in acute urinary 
retention from clots. As a result of urological studies carried out in his homo toup 
ho was told that he had either a soft stone or a tumor of the right kidney and 
that there was no function from his left kidney. 

On physical examination the patient was obviously anemic with pallor of his 
lips and mucous membranes. The right kidney was easily palpable, definitelj- 
enlarged, but nontender. The left kidnej' could not be felt. The examination 
revealed no other abnormalities. 

Laboratorj’ studies: Hemoglobin 8.8 gm. (00 per cent), white blood cells 6050, 
nonprotein nitrogen 48 mg. per cent, phenolsulfonphthalein excretion first 
hour, trace; second hour, trace; third hour, 15 per cent; fourth hour, 
10 per cent; total 2 hours output 25 per cent. 

An cxcretoiy urogram .showed a moderate degree of hj'dronephrosis on the 
right side and no excretion from the left kidnej'. Retrograde studies revealed 
that phenolsulfonphthalein (phthalein) appeared from the right kidnej' in 
8 minutes, with an excretion of 8 per cent in 30 minutes. No excretion of urine 
occurred from the left kidnej' in 30 minutes. The right pyelogram showed a 
moderate dilatation with a large, iiTOgular filling defect in the lower infundibulum 
and calyx extending into the pelvis and middle calyx. 

A diagnosis of papillary carcinoma of the pelvis of the right kidney was made. 
It was decided, however, to explore the left lumbar region to determine ac¬ 
curately the status of the left kidney. 

After transfusions of whole blood to combat the anemia, the left lumbar 
region was explored on September 3,1947. The ureter was normal in appearance, 
but ended blindly in a small mass of fibrous tissue in the kidney fossa opposite 
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the third lumbar vertebra. Sections of this tissue showed microscopically a few 
ill-defined tubules but no glomeruli or identifiable kidney tissue could be seen. 

The postoperative course was uneventful except that the nonprotein nitrogen 
rose to 92 mg. per cent. 

On September 10, 1947 the right kidney was exposed through a lumbar in¬ 
cision. The surface was smooth and no nodules were present A dilated pelm 
was exposed, opened, and some j'-ellowish necrotic tissue evacuated. A mass 
about the size of a golf ball was then felt apparently arising in the upper calyx. 
This tumor was removed as completely as possible by forceps and suction, and 
the pelvis then washed out with ether and alcohol in the hope of destroying any 
tumor tissue which had not been i-emoved. A mushroom catheter was placed in 
the pyelotomj'- incision and the wound closed. 

Xo postoperative complications developed and the patient's general condi¬ 
tion steadily improved, the nonprotein nitrogen falling to 27 mg. per cent. The 
pyelostomy tube was remo\^cd on the tu'enticth postoperative day and there 
was no subsequent leakage of urine through the incision. The patient was dis¬ 
charged on the twenty-second postoperati^'e da^L j\'Iicroscopic study of tis.sue 
removed showed clear cell adenocarcinoma (h 5 '^pei-nephroma). 

The patient continued to improve for 2 months, but then an abscess formed 
in the incision. The e^racuation of the ab.scess was followed by drainage of urine 
which per.si.sted until death from cachexia occurred 5 months after the oper¬ 
ation. 

Ferris and Daut in 1948 reported the case of a 61-year old man on whom a 
clinical diagnosis of papillary tumor of the pelvis of the right kidney associated 
with absence of the left kidney was made. At operatioiii, “A papillary epithelioma 
could be seen arising from the posterosuperior aspect of the renal peh’is and 
extending 1 cm. into the upper infundibulum. The greater portion of the tumor 
was excised along with a small segment of the .site of origin. The pathologist 
reported this tumor to be a papillary squamous cell epithelioma, grade 2 (Bro- 
ders’ method) with no obrdous infiltration of the i-enal pelvis.” The remaining 
portion of the tumor was thoroughly destroyed by electrocoagulation. 

There were no po.stoperative complications, but the concentration of urea on 
discharge was 64 mg. per 100 cc blood. The patient remained well “until June 
1953, at which time hematuria and hydronephrosis developed” and he died 
7 years after operation. 

Vermooten in 1950 reported the case of a 52-year old woman on whom a 
diagnosis of tumor of the left kidney was made. At opej’ation a tumor 10 by 
7 cm. was found occupying the midportion of the kidnej'’ and apparently well 
encapsulated. The tumor was completely excised with 1 cm. border of normal 
tissue. Hemorrhage was controlled by a rubber shod clamp placed on the vascular 
pedicle. Study of the excised tumor showed that it had been completely removed 
with a 1 cm. margin of normal kidney tissue. A diagnosis of clear cell carcinoma 
was made from the sections prepared for microscopic study. 

Fifteen months later the pyelogram was normal except for obliteration of the 
middle calyces and there was no clinical evidence of recurrence. Tlie patient was 
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symptomaticall> noimal In October 1950 chest \-iay sliowed tliiee metastatic 
nodules m the left lung These ^^ele excised ^\Ith une\entful lecovery Left 
rctiograde pyclogram sho\\ed the kidney to be noimal \\ith noimal function 
She died the follow mg June with pulmonary metastases There was no local 
recun encc 


SLMAIAm A^D CONCLUSION 

A case is pic'^ented in which a papillary tumor was successfully excised fiom 
the pehis of an onl 3 ' functioning kidnc 3 This proccdiiie was performed o\er 
three and a half 3 Tais ago and antedates the pioceduro reported Gibson b^' 
at least two yeais The contialateial, nonfunctioning kidney was recentb^ re- 
nio\ ed and a papillary tumor w as found m its pcK is The importance of operative 
exploration of an^'' solitai^ kidncj’ ni which a clinical diagnosis of tumor is sus¬ 
pected Ins been emphasized 
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BILATERAL WILMS TUAIOR IN A WILMS TUMOR FAMILY: 

CASE REPORT 

W. L. FITZGERALD ano H. C. HARDIN, JR. 

There is now a voluminous literature on embryonal or so-called Wilms tumors 
and a restatement of the commonly-described features of the disease would be 
superfluous here. Composite tumors and tumors described as sarcomas, occurring 
mainly in the infant and childhood age groups, are described in the literature 
previous to Wilms’ publication in 1899.' This contribution however seemed to 
establish the concept that “the morphology of these tumors is so variable that 
no single description will apply.The embryonal or mixed-cell type of tumor 
of the kidney is now known to occur in older children and is not infrequently 
reported in adults.^-® It is evident from a study of the literature that, the tissue 
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Fig. 1. Family chart 


pattern of these tumors being variable, likewise their degree of malignancy, 
proclivity for metastasis, sensitivity to x-ray and survival period of the victims 
also will be variable. Uncommon is the report of Irilateral involvement and very 
rarely is there mention of a familial tendency in the occurence of Wilms tumors. 
Our case is reported because it was both bilateral and occurred in a Wilms tumor 
family (fig. 1). 

CASE REPORT 

L. D., a white girl aged 14 months, was first seen April 14,1947, being referred 
by a pediatrician. General abdominal swelling had been noticed by the mother 
about 2 months previously. The mother gave laxatives and when this measure 

Read at annual meeting. Southeastern Section of American Urological Association, 
Palm Beach, Fla. April 12-15, 1954. 
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^ original film showing circular area of calcification on left side B, original lat¬ 
eral him slioinng abdominal mass, foniard displacement of bowel and calcified area ap¬ 
parently m midportion of mass C, original excretory urogram shon-ing irregular, splotcnj* 
uistnbution of dj’e on right side and circular, calcified area in region of left kidney with 
parked blunting of calyces. D, postoperative, postirradiation excretory urogram. Wilms 
tumor on right side has been removed Note marked shrinkage of left calcified area and 
improveil pyelograjihic pattern resulting from scattered irradiation of original tumor site. 

second postoperative excretory urogram (5 minutes) Five year interval since irradiation 
nag again produced enlargement of calcified area 

hailed to reduce the abdominal swelling, x-rays were made which showed no 
trouble in the bowel. Ko gross hemattiria or loss of weight had been noticed. 
Appetite was reported as fair. Examination disclosed a mass on the right side 
the size of an orange, apparently connected with the right kidney. There was 
questionable palpation of the spleen on the left side. Physical examination was 
not othcnvifec remarkable for a 14 months old baby girl. Excretory urography 
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Fig. 3. A, first (right) tumor, low power. Predominance of glandular tissue of immature 
kidney epithelium. B, first (right) tumor, high power. 

showed a tumor of the right kidney, presumably Wilms, and a calcified cyst of 
lower pole of the left kidney. A Wilms tumor was removed by nephrectomy 
from the right side 14 days after the patient was first seen; the preoperative 
diagnosis was right Wilms tumor; questionable solitary cj'^st on left side. Micro¬ 
scopic examination of sections taken from the tumor showed that it was com¬ 
pletely separated from the capsule of the kidney. Though the tumor did not in¬ 
vade the kidney it was built up of immature kidney epithelium resembling a 
papillary carcinoma. A glandular papillary type was predominant. These be¬ 
longed to the group of Wilms tumor. Diagnosis: Immature papillary carcinoma 
of the kidney. (Ph. R. Rezek, M. D.) 

The patient was discharged from the hospital 8 days following operation. X-ray 
therapy was given, beginning 15 dayspostoperatively. Dosage was 2100 r. rt. ant. 
kid., 840 r. rt. post. kid. Following x-ray therapy, marked general improvement 
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Fig. 4. /I, bgcoiuI (left) tumor, low power. Predominance of undifTerentiated tumor tis¬ 
sue with occasional are.a of adenocarcinoma. B, second (left) tumor, high power. 

oecurrod; gain in weight, etc. Three months postoperatively the “cyst” in the left 
kidney was definitely smaller and less tender. Fourteen months after operation 
no tenderness in the left upper quadrant was elicited and the mass on the left 
side was not palpable. The weight was then 21)4, pounds. The urine was negative. 

The patient was not seen again until January 1953, about five and one half 
yeans after the right nephrectomy. The weight was 51)^ pounds, at age 7 years. 
However, the mass on the left side was again palpable and definitely enlarging. 
Urinalysis showed pH 6.0, specific gravity 1.012, albumin and sugar negative. 
There were 1 to 2 pus cells with an occasional clump per h.p.f. in the centri¬ 
fuged specimen. The nonprotoin nitrogen was 34.4 mg. per cent. The blood count 
showed 4.4 red blood cells, 12.2 gm. hemoglobin, segmented forms 45 and lymph¬ 
ocytes 40. Excretory urography disclosed progressive enlargement of the cyst 
on the left side. Not until G months later, however, did the mother consent to 
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another operation. The patient re-entered the hospital in July 1953 and the 
operation was done under the mistaken diagnosis of “solitary cyst of the left 
kidney.” A kidnej’- tumor was found; it was impossible to separate it from the 
kidney itself, but the kidney was easily recognized and was relatively normal 
except at its lower portion, where the tumor was located. The tumor itself was 
of a fluctuant and cj'^st-like nature to a great extent. Biopsy of the more solid 
portion of the tumor was taken and the wound closed. 

h'licroscopic examination of sections of the biops}’’ revealed the same tumor 
described in the right kidne}’’ in previous report of 1947. However, the biopsies 
not only showed papillarj'- adenocarcinoma but also areas of extremely poorly 
differentiated tumor tissue. Diagnosis: Wilms tumor (Ph. R. Rezek, M. D.) 
(See figs. 2, 3, 4.). 

A grave prognosis was given and the patient remained in the hospital for 5 
weeks after the operation. Vigorous supportive treatment in the form of blood 
transfusions, high protein feeding and antibiotics was given. X-ray therapy over 
the left side (remaining kidney) was given: nineteen treatments were given 
between July 25 and August IS, 300 r. per treatment. Anterior, posterior and 
lateral ports were used. She was discharged from the hospital on August 27,1953. 
Three months after discharge from the hospital the urine was negative except 
for 1-2 pus cells per h.p.f. (centrifuged). The mass in the left abdomen persisted. 
The cliild’s weight was 46 pounds. Five months after operation the patient 
e^•idenced symptoms and findings of partial intestinal obstruction. She was given 
antibiotic therapy and on December 29, approximately 6 months after operation, 
a spontaneous fecal fistula developed in the center of the operative scar. From 
this point the patient’s condition became progressively worse and she expired 7 
months after the second operation. Autopsy’- was not obtained. 

DISCUSSION 

Family history. The father is aged 42, living and well. He had a kidney tumor 
removed in 1915 at age of 4 years. A personal communication from the Passavant 
Hospital in Jacksonville, Illinois states, “Unfortunately the records on this case 
were among those destroyed a few years back because thej’’ had deteriorated. I 
am told that in 1915 no pathological studies were done at this hospital. We do 
have the card in our index which shows that a boy by that name was operated 
on for removal of tumor of right kidney, including kidne 3 ’', with final diagnosis 
given as ‘tumor of right kidnej\’ There is no historj’- of kidney tumor or cancer 
in the paternal grandparents of the patient being reported. 

The mother, age 37, is hving and well; no historj’- of kidnej’’ trouble or cancer. 

The chUd has 2 sisters. The older is 13 jmars old, living and well; no serious 
illnesses and no operations. The younger sister, aged 11 j’-ears, is living and well; 
she had a right kidnej’’tumor removed, at age of 6 months, bj^ Dr. Frank J. Pjde 
of Orlando, Florida. The pathological report on Dr. Pyles’ case is as follows: 
“Microscopic: The tumor is foimed by neoplastic tubules and more diffuse un- 

« Ralph Bersell: Passavant Hospital, Jacksonville, Ill. Personal communication January 
25, 1954. 
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differentiated cells, all of Mhich are hyperchiomatic The neoplastic tubules are 
mostlv small m size and atj pical m shape Many possess a definite lumen, others 
are composed entirely of malignant cells In many places the tumor cells appear 
to blend in rvith the supporting stroma At some points the tumoi is giowing in 
the form of small colls almost sphencal shaped which resemble Ijmphoid cells 
There are manj' areas of gross necrosis, some associated with calcium deposits 
What normal kidney tissue is present is compressed and atrophic Diagnosis 
Wilms tumor of right kidney 

The patient had no brothers 

Bilateral occurrence Referring to Wilms tumors, Allen states that “primary 
bilateral involvement rarelj occurs ”* “Most cases of bilateral ini oh ement have 
been found on postmortem examination The most recent available review by 
Sheach, in the British Journal of Urology ni 1953,'° includes a case added by him 
and enumerates 19 reported bilatcial cases Apparently not included in this 
review are 4 cases of Gross and Nctihauser in 1949,” and a second case reported 
by Ladd in 1941 '° Wilms collected 7 2 per cent bilatcial tumors " 

Vamily incidence This feature, in connection with Wilms tumors, is only 
occasionally referied to m the literature ramihal tendency seems to be far less 
frequently encountered tlinn bilateral involvement A search of the literature 
reveals only 6 reports of Wilms tumors m families 

1) Walkei in his analysis of 138 cases reported one m which a brother “was 
supposed to bo similarly affected 

2) A case is credited to Stnimpel where 2 brothers vvcie affected '° 

3) Deuticke had a case vv hioti vv as not operated on The patient had a 2}/^ yeai 
old brother who “died of the same condition 

4) Three cases of Wilms tumor in one family vveic reported by Bobbio One 
case vv as proven, the diagnosis vv as clinical m the other tw o ” 

5) Maslovv, along with a review, leportcd 4 cases, 2 brothois and 2 sisteis m 
the same family, who had Wilms tumors Thiee of his 4 cases vveie proven bj' 
pathological study '° 

Comment Of the cases found iii the hteiaturo exhibiting a familial tendency 
the references are mostly v ague and unproven, some vv ere not even operated on 
Only Maslow has reported more than one case m a family provmn by pathological 
study We have found no reported case whcie piogenitor and offspring have had 
childhood kidney tumors It is regrettable that no pathological studies vv ere done 
on the father of oui case and vv e must accept his diagnosis as clinical only, though 
he IS the progenitor of two proven cases of Wilms tumor Fuitheimore, he has 

8 Hospital Orlando, Florida Personal communication 
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enjoyed a survival period of 38 years follovdng the removal of a childhood kidney 
tumor. 

Calcification in Wilms tumors receives only incidental mention in the literature 
and in textbooks on pathology. No doubt it follows the established pathological 
principle of deposition of minerals in diseased or necrotic tissue or in tissue areas 
of poor blood supply. In our case, however, it was sufficiently extensive to enable 
us to follow by x-ray films the variations in size of the second tumor. Scattered 
irradiation from treatment of the first tumor site produced a marked shrinking 
of the calcified area and a great improvement in the pyelographic pattern. 
The last urinalysis obtained on our patient, 4 months following x-ray therapy 
over the remaining kidney, showed 1 plus albumin and abundant hyaline and fine 
granular casts, evidence of radiation nephritis the fundamental pathologj’’ of 
which is sclerosis of the blood vessels of the kidney.'® 

CONCLUSION 

A case of bilateral Wilms tumor oecuring in a Wilms tumor family, and 
exhibiting other remarkable features, is presented. 

1)22 Ingraham Bldg., Miami 32, Fla. 

W. A. D. Anderson. Personal communication, 1954. 
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RENAL AND URETER^VL SURGERY WITHOUT INTUBATION 

rR\NK COLEMAN HAMM AND SIDNEY R WEINBERG 

From the Dcpartmenl of Surgery, College of Medtetne, UnnersUg of the Slate of New York, at 
New York City, the Brooklyn Hospital amt the Veterans Administration Hospital, 

Fori Hamilton, N I' 

Obsen'ations made during the past 3 years tend to confirm a suspicion, held 
earhei, that the use of splinting tubes oi catheters is not alua 3 's necessaiy and 
indeed, then use actually maj' be haimful The nephrostomj' tube is included in 
this category only %\hcn it is used as an adjunct to lonal surgeiy Nephioatomj', 
on the other hand, when used as an operation to relieic iiiinarj' obstruction, is 
a different matter and remains a valuable procedure The terms ‘tubes’ and 
‘catheters’ are used here in their broadest possible meaning, in an attempt to 
coier all modifications that ha\c been designed for various pui poses 
More specificallj’, eiidcncc both clinical and c\peiimental Mill be presented 
to indicate that the splinting and nephrostomj’ tubes maj' be eliminated in four 
types of operations 1) Y plasties on urcteropelvic junetuic, 2) in lieminephrec- 
tomy or calytectomy the nephrostomy’ tube can bo eliminated, 3) uretero- 
lesical re-implantation may be done Mithout a splinting catheter, 4) constricted 
areas in the ureter may’ be simply’ incised and alloMed to heal Mith satisfactory’ 
results, Mithout benefit of any sutunng, intubation or nephrostomy 
Elunination of splinting and nephrostomy tubes in connection Mith Y plasty 
of the renal pelvis had its inception uhen it Mas obseived, on the occasional 
patient, that if the tubes inadi ertently' came out results seemed to be as good 
and healing proceeded rapidly 

In the fiist feu patients only’ the splinting tube Mas eliminated The nephros¬ 
tomy tube Mas retained, but later it Mas eliminated ns mcII and drainage Mas 
provided by' an opening in the renal pelvis 
The protagonists of the tube have advocated its use to preient obstiiiction 
from dc\ eloping at the urcteropelvic juncture Obstruction probably develops 
from til 0 principal causes The first is due to a kinking of the uretei at this point 
Occasionally an S shaped deformity results from a redundancy’ of the ureter 
The kidney, haiing been mobilized and consequently freed from its normal 
attachments to the perirenal fat, tends to occupy a Iom er position m hen replaced, 
resulting in redundancy of the upper uietei This objectionable feature can be 
eliminated by placing the kidney high in the fossa and supporting it by neph¬ 
ropexy The second cause of obstructions at this point is faulty repair of the 
apex of the plastic V shaped piece of renal pelvis as it is sutured into the uretero- 
peh’ic juncture We find that excessive suturing increases the tendency to fibro¬ 
sis Only a minimal number of fine chromic catgut stitches are used No attempt 
IS made to obtain a watertight closure 

Drainage in the absence of the nephrostomy tube is prov'ided by either leav'ing 
a space of cm unsutured in the renal pelv is or making a stab opening at 
another site 

annual meeting, American Association of Genito Urinarj Surgeons, Shan nee 
on Delaware, Pa May 25-28, 1954 
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In those patients who require heminephrectomy or calycectomy, a nephros¬ 
tomy tube has been eliminated; instead, a slash cm. long is made in the 
renal pelvis providing for free drainage and egress for blood clots. Experience 
suggests that not only do nephrostomy tubes encourage the introduction of 
infection into the kidney, but they ma 3 '- be the cause of hemorrhage. Elimination 
of the tube is not positive assurance that hemorrhage will be avoided, but since 
we have stopped inserting it, severe bleeding has not been observed. 

Re-implantation of the ureter into the bladder may be done safely without a 
splinting ureteral catheter. A careful mucosa-to-mucosa anastomosis without 
tension is all that is required. A rubber tissue drain placed behind the bladder 
and a suprapubic tube in the bladder will suffice. The fundamental principle 
appears to be the same as in the anastomosis of ureter to bowel, where splinting 
catheters are not in general use. 

In the fourth group, those patients who have undergone ureterotomy m'thoiit 
intubation, the indication for the operation is a constricted area in the ureter 
that is either so extensive or situated so far below the ureteropelvic juncture 
that Y plasty is impractical. 

The technique consists of a linear incision in the ureter for a sufficient length 
to include all of the constricted area. Following incision the ureter appears to 
roll back forming a flat ribbon-like structure; no effort is made to repair it by 
suture or the introduction of any splinting tube or catheter. Adequate drainage 
is provided bj’- ordinaiy rubber tissue. 

RESULTS 

These principles have been used in 20 cases. All the operations were done during 
the past 3 jmars by members of the resident and attending staff, at the Brooklyn 
Hospital and the Veterans Hospital. The cases maj'- be divided into the following 
groups; 

cases 


Y plastics on renal pelvis (one on solitary kidney) 4 

Heminephrectom}' (calycectomy) 5 

Ureterovesical anastomosis 2 

Ureterotomy without intubation (two on solitary kidneys) 9 


Figures 1 and 2 depict 2 cases of ureterotomy without intubation. 

No deaths occurred in our series and nephrectomj'' has not been required for 
any purpose. No stones formed in any patients during what might be called the 
convalescent period. One patient, Mrs. B. (Brookljm Hospital No. 128,856), 
“a chronic stone former,” who fmderwent bilateral catycectomy for calculi in 
both kidne 3 ^s, began to reform a calculus in the left kidney 1 3 >'ear after operation. 
All patients except one are free of infection. Convalescence is rapid following the 
plastic operation on the renal pelves and ureterotom 3 ^ Urinary drainage in most 
instances was absent before the fifth day and did not persist beyond the four¬ 
teenth day, except in the patient on whom ureterovesical re-implantation was 
done; in that instance 25 days were required for comolete healing. All patients 
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“ .^'‘^Gnsive linear ureterotomy in upper third of right ureter. On right is shown 
postoper.ative result 6 months later. ^ 

who undenvent heminephrectomy were disehaiged on the foiiiteenth postopera¬ 
tive day. 

Results of plastic operations on the renal pelvis and ureterotomies are con- 
si eied unifotmly good as judged by short hospital stay, lelief of S3^mptoms, and 
a of infection and obstruction. Nineteen of the 20 cases are free of infection. 

VO patients were subjected to ureterovesical re-implantation. The first one, 
a man with stricture at the intramural portion of the ureter, A. S. (Brooklyn 
ospitalNo. 144,118) obtained a good result. A second case, W. IM. (Brooktyn 
ospital No. 87.242) had a neoplasm of low grade that involved the intramural 
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ureter. Following resection the ureter was found to be too short for re-implanta¬ 
tion, and it was necessaiy to construct a tube of bladder to supplement the 
shortened ureter. A constriction resulted and about three months later, a cutane¬ 
ous ureterostomy was necessaiy. I believe that this obstruction resulted from 
tension at the site of anastomosis rather than the absence of a splinting tube. 
Nevertheless, the case is considered a failure. 


DISCUSSION 


The drainage tube or catheter is one of our oldest and most valued instruments, 
but its use has been developed and extended far beyond its true scope. Excessive 
application of a valued precept is not new; one need only recall the extended 
use of the theory of ‘focus of infection’, a theory that was applied in the 1930’s 
to include such diverse processes as duodenal ulcer and rheumatoid arthritis. 

The drainage tube has already passed its high water mark and one detects a 
recession in its use. Its use in the management of the patient with prostatic 
obstruction has been greatly reduced. (There was a period in which all prostatics 
were prepared for surgery bj’- catheter drainage.) Occasionally from various 
quarters was heard the uncertain theorj' that the introduction of infection into 
the urmary tract was actually beneficial as the patient thereby acquired an 
immunity. Plastic procedures on the urethra are not usually attempted with 
the catheter as a splint nor are tubes used in uretero-intestinal anastomosis. 
Clinical experience wdth intubation has been varied. Higgins,’ discussing Davis’s 
paper at the meeting of the American Urological Association in Buffalo in 1947, 
reported two instances of stricture following the use of intubation, following 
ureterotom 3 ^ He also stressed the importance of keeping the surgical technique 
as simple as possible. Henline,- discussing the same paper, states, “The greatest 
hazard to prolonged nephrostomy or p^mlotomj’’ drainage with splinting of the 
ureter is the tendenc}’’ to the formation of renal calculi.” Henline reported 45 
patients operated on by this method in wdiom the tubes had been allowed to 
remain in situ for 6 weeks, and of these, calculi had developed in 11 per cent. 

Considerable experimental evidence is also available to indicate that the splint¬ 
ing tubes are unsuccessful in the laboratory’- animal. Trautner and Raaschou 
recently reported their experiences on the regeneration of the ureter in dogs 
after intubated ureterotomy. No complications developed in onlj’’ two of the 9 
ureterotomies done on 7 dogs; in six, vary’^ing degrees of hy'dronephrosis occurred. 
In dog No. 6 a postmortem examination on the fiftieth postoperative day dis¬ 


closed a severe inflammatory stricture at the site of resection and severe py^o- 
nephrosis and purulent peritonitis. Among other complications, ossification at 
the site of resection in 2 animals is mentioned, slight hy'^pertension in 2 eases, 
both combined with hydronephrosis, and reflex anuria in 1 case followed by 
death of the animal. In summary he states, “Altogether complications have 
been so numerous that w’e wmuld not have found it safe on the basis of the fore¬ 
going experiments to apply the method of intubation on patients suffering from 


1 Higgins, C. C.: J. Urol., 69 : 860, 1948. 

2 Henline, R. C.; J. Urol., 69: 860, 1948. 

“Trautner, K. and Raaschou, F.: J. Urol., 71: 274, 1954. 
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Fig. 3. Dog No. 474, Weight 18 kg. On January 20, 1054 linear incision 3 cm, long ^^n8 
made in upper third of left ureter. Ncphro-urctercctomy Fcbruar 3 ' 10, 1054. Photomicro¬ 
graph represents transverse section tlirough prcviouslj' incised ureter. Healing is complete 
^itliout evidence of scar or any reduction in size of lumen. Arrow points to break in muscu- 
laris, possibly site of incision. 

ureteral strictures; however previous experience from clinical surgery shows that 
such complications may be ascribed to specific conditions in tlie toclinique ap¬ 
plied and tiiat ttiey arc very seldom met witli in patients.” 

In 1948, Davis, Strong and Drake' studied regeneration of the ureter in G 
dogs using the technique of intubation, but the corresponding kidney was re¬ 
moved in eacli instance at tlie time of intubation. It seems that regeneration of 
the ureter is of no groat eonscquoncc if tlie integrity of tlie kidnej’ is not pre¬ 
served. 

In 1950 Kimbrougli et al.* made similar experiments on 4 dogs. Three of the 
four sustained damage to tlie kidney following ureterotomy witli the use of the 
splinting tube. In one animal the kidney was completely destroyed and calculi 
were found in both the kidney and bladder; in the second dog a dense stricture 
of the ureteropelvic junctuio was found with severe liydronephrosis above. Tlie 
thiid had hydronephrosis and liydro-ureter of moderate degree. 

We have subjected 4 dogs to ureterotomy without the use of any splinting or 
nephrostomy tube. Drainage was pi ovided b 3 ' rubber tissue, passed down to the 
pte of incision into the ureter. The kidnej’s in all dogs appeared normal on gross 
inspection at the first operation. They were allowed to remain in tlieir normal 
position until the end of the experiment or until the death of the animal. The 
dogs were of medium size, weighing from 13-18 kg. All operative proceduies 
were performed under barbiturate anesthesia. The results weie briefly as follows: 

Dog 1 (lab. No. 474): On January 20, 1954, a linear incision 3 cm. long was 
made in the upper ureter, involving the ureteropelvic juncture. None of the 
ureter was removed in this animal. Drinarj' drainage could not be detected after 
the fifth postoperative day. On Febniary 10, 1954 the kidney and ureter were 

' Davis, D. M , Strong, G. H. and Drake, W. M.: J. Urol., 69: 851,1048. 

1950 Worgan. D. K. and Denslow, J. C.: J. Urol., 64: 74, 
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Fig. 4. Dog No. 554. Weight 19 kg. March 3, 1954, section estimated at one-third to 
one-half of wall resected from left ureter. Wound closed with drainage. No sutures or 
splinting tubes used. March 24, 1954, ureter removed for microscopic study. Arrow points 
to possible site of previous resection. Lumen was reduced but adequate. No evidence of 
stricture or obstruction. 

removed. The urine ivas clear, the kidnej' was normal; no evidence of hydro¬ 
nephrosis was seen and the ureter had healed without evidence of fibrosis or 
reduction in size of the lumen. The result was so good we could hardly believe 
that the proper level had been sectioned (fig. 3). 

Dog 2 (lab No. 415); On February 3,1954 a linear incision 3 cm. long was made 
in the left upper ureter; no sutures or a splinting tube were used. The wound 
was dry on the fifth postoperative day. On February 17, 1954 a left nephro- 
ureterectomy was done. Healing was the same as described in dog 1. 

In the remainmg 2 dogs (Nos. 554 and 583) resection in the upper third of the 
ureter was done on one side. Between one-third and one-half of the ureteral wall 
was resected for a distance of 3 cm.; no suturing or tubes were used as splints 
—only a rubber tissue drain was inserted. 

Urinary drainage was continued for a longer time in these dogs, a period of 
14 days. Both dogs survived and 3 weeks later the kidnej’^ and ureter were re¬ 
moved for examination. The ureters on section were found to haAm a slightly 
reduced caliber, but the Avail had regenerated producing an adequate lumen; no 
infection or hydronephrosis Avas obseiwed (fig. 4). 

STJJIJfARY AND CONCLUSIONS 

Clinical eAudence indicates that surgery of the kidney and renal pelAus may 
be successful^ done without the use of splinting or nephrostomy tubes. Ade¬ 
quate drainage can be provided by leaAung a Amiit in the renal pehds. Ureterot¬ 
omy may be accomplished by making a linear incision through the strictured 
area. Healing by primarj'- intention with adequate caliber results. 

Elimination of these adjuvants reduces renal and ureter surgeiy to its simplest 
possible leA'^el and produces satisfactory results from the standpoint of 1) short 
period of postoperative hospitalization, 2) relathm absence of infection, 3) relief 
of obstruction and 4) preserA’ation of renal function. 
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THE ELASTIC PROPERTIES OF NORMAL URETER 
ALLV \\ BOONE anu ALBERT G SMITH 
From the Departments of Urolopt} and Pathology, Duke Hospital, Durham, N C 

Physiologic demands upon the ureter extend beyond passive conduction 
of urine from kidnej' to bladder While the chaiacteristics of ureteral tone, 
peristalsis, and innervation derangements haso been extensively studied, the 
functional significance of ureteral elasticity' has not been investigated We are 
a\sare of the role played by blood xcssel elasticity m hemodynamics, but the 
place of elasticity in ureteral physiology is not clear This study ii as designed 
to eialuate the normal range of iiretcial elasticity and correlate the physical 
charactenstics a ith the microscopic structure 

MIITIIOD 

Elastomcter Five to seien cm segments of normal ureter acre obtained either 
at time of nephrectomy or aithm less than four hours post mortem A small poi- 
tion was used for micioscopio examination and the icmaindcr for elasticity' 
evaluation 



Fig 1 Elastometer After Hillock and Benson* 


The elastometer devised by Hallock and Benson* for studies of aortic elasticity 
a as modified to accommodate segments of uretei (fig 1) This equipment makes 
possible the simultaneous estimation of volume and pressure within an isolated 
segment of ureter Pressure within the uretei {A) is adjusted by elevating or 
lowering the mercury reseivoir (B) The manometer (C) reflects changes m 

Re^ at annual meeting Southeastern Section of American Urological Association, 
Beach, Fla April 12-15, 1951 

T ^ Benson J C Studies on elastic properties of huni'in isolated aorta 

J Chn Investig , 16 595, 1937 
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Table 1. Elastic tissue in ureters 


Age, Sex. Race 

Submucosa 

Muscle 

Adventitia 

stb. mi. 

+ 

4" 

+ 

6 wks. CF. 

0 

0 

+ 

6 mos. WM. 



+ 

14 mos. WM. 

+ 

+ 

+ 

2 WM. 

0 

0 

+ 

9 WM. 



+ 

13 CM. 

+ 


+ 

17 WF. 

0 

+ 

4" 

18 WM. 

+ 

4" 

+ 

20 WF. 

+ 

4" 

+ 

22 WM. 

+ 


4-+ 

22 WM. 

0 


0 

23 CM. 

±: 

1 4= 


24 WM. 

+ 

+ 

-F 

27 WF. 

0 

0 

0 

27 WF. 

± 

0 

do 

31 WF. 

+ 

1 


31 CM. 

0 

1 0 

+ 

34 CM. 
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pressure while the 10 ml. burolto (D) indicates A'olumo variation. The capacity 
of the ureteral segment is first measured at a standard pressure of 10 mm. Hg. 
The intra-uroteral prcs.suro is then increa.scd by 20 mm. Ilg steps, measuring 
volume at each pressure. The data obtained are plotted graphically with pressure 
along the abscissa against the corresponding percentage increase in volume 
along the ordinate. In this way a simultaneous estimate of both circumferential 
and longitudinal relative elasticity is obtained. At tbc conclusion of each experi¬ 
ment the pressure is returned to the 10 mm. standard to make certain that the 
clastic limit of the ureter has not been exceeded. 

IIISTOPATIIOLOGY 

The ureters of fifty-one individuals without urologic disease were fixed in 
Kaiserling solutions. Cross sections and longitudinal sections were taken of one 
ureter from each individual Consecutive sections of each block were stained 
uitti hematoxylin and eosin, Itfasson’s trichrome, VerhoelT-van Gicson and 
Weigert’s elastic tissue with van Gicson counterstain techniques. Each slide was 
examined microscopically, and a value of from 0 to 4 plus was placed on the 
relative number of elastic fibers in the submucosa, muscle and adventitial layers 
of each ureter. Those values are tabulated in table 1. A ± value means that only 
a few equivocal fibers were seen. 


OBSERVATIONS 

Elastomeicr. To eloarly demonstrate age variants the specimens were divided 
into two groups. Group 1 includes ages 20 years through 40 years and group 2 
represents specimens from patients over 00 years of age. A 20-year hiatus 



AGE 

20-40 

YEARS 


AGE 
60 + 
YEARS 
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separates the two groups to minimize overlapping data. The volume-pressure 
ratio data are graphically summarized in figure 2. 

The elastic limit of the ureters in the yowtg age groups was not passed at 200 
mm. Hg pressure. This same pressure, however, exceeded the range of reversible 
extensibility in two of the specimens from older persons. 

Hisfopathology. The concentration of elastic fibem varied directly with the 
densit}’- and amount of collagen present in any area. In instances where a definite 
thick layer of collagen was present, elastic fibers were found in greatest number 
and forms. Spirals of elastic tissue maj" occur in the most dense collections of 
collagen, although the usual form of the elastic tissue was a wa%'y fiber. Definite 
la 3 'ers of collagen maj' occur in the adventitia and in the submucosa or tunica 
propria (fig. 3). In some instances, such a laj'^er fonned a complete C 3 ’'linder of 
connectii’e tissue in the ureter. INIore frequentl 3 ' the la 3 ’’er was onl 3 ^ partial, or 
consisted of elongated or spherical masses of collagen that contained elastic 



Fig. 3. A, dense laver of elastic tissue in adventitia. Mucosa is at extreme left. B, dense 
layer of elastic tissue'iu submucosa. Mucosa is at extreme left. Verhoeff-van Gieson stain. 
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fibeis Other collagen fiheis weie scatteied looselj in the ad\entitia, musoulaus 
and tunica propria ^\lth oetasional clastic fibeis The elastic fibers may be 
absent 

Many diflercnt diseases caused the death of these indiMduals Howerei, 
each uieter appeared to bo normal giossly and mieioscopioally. 

Utefacts which could contiibutc to the mtciprotation of the histologic piepaia- 
tions of the uretoi'S hn\o been consideied, such as the length of time flora death 
to fixation of the ureters and the length of time flic meters had remained in a 
fixatne Exaluation of 3 cases in which fixation was initiated at foity oi moie 
hours aftci death leads us to coneliide that autolysis for peiiods longei than 30 
houis may alTcct the elastic fibois and reduce then number in micioscopic piep 
arations 


DISCUSSION 

The elastometer data roxeal a definite diminution in elasticitj with age 
Uretera fiom persons below the age of 40 3 'eais show a percentile capacitj’ in¬ 
crease almost double that of the oldei group Both gioups exhibit a distcnsibilitj' 
limit bejond which picssuic mcicases produce rclatixcly little xolumetiic change 
so that the toiminal portions of the cun es tend to flatten. 

Histologic data on elastic fibcis in luctois aic conllicUng It has pioxcd dif¬ 
ficult to find adequate descriptions of the clastic tissue in the iiietcis The stand¬ 
ard texts mention dense la} ers of elastic tissue in the tunica piopiia, but a glance 
at table 1 will show that this finding is b} no means constant Sometimes elastic 
tissue cannot bo found in the tunica propria Thoio is gieat valuation in the 
amount and anangement of clastic fibeis so that it is improbable that the elastic 
tissue alone accounts foi the xaiiations in elasticit} with age The element which 
vanes with age may be smooth muscle 

These findings may bo of clinical impoitanco m that the uieter is normally 
emptj, its lumen obliterated b} close approximation of the walls In this normal 
state there is considerable lesistance to tiansmission of obstructue back pressure 
to the kidney Such back pressuie may be moie readily transmitted up a ureter 
that is beginning to lose its tone and elasticity Tims this protectixo buffeimg 
mechanism may be adversely alTectcd by age Of furthei possible significance is 
the obseixation that lelatively high intraluminal pressures of short duiation 
did not exceed the elastic limit of the ureters fiom young persons Tw o specimens 
from the older age group, howexei, were less lesilient and lemained partially 
dilated 


SUMM xm 

Ureteral tissue acts as a biologic elastomctci 

The histologic chaiaoteristics of uieteral elastic tissue liaxm been desenbed 
Ureteial elasticity diminishes with age, but clastic fibers alone do not ac¬ 
count for this change 

There is no correlation between age, sex oi race and the amount of elastic 
tissue identified by histologic techniques 
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USE or xVNTISPASiMODICS IN TREATMENT OF 
SPASTIC URETERITIS 

LAWRENCE 1’. TIIACKSTON, NEIL C. PRICE and A. G. RICHARDSON, B.S. 

From the Vrolofjical Inslitutc^ Orangcburij, S. C. 

The purpose of tliis paper is to report our experiences with the use of anti- 
spasmodics as an adjunct to tlic surgical treatment of spastic ureteritis. Tlie 
individual techni(|ucs used arc not new. Our methods of handling the cases, 
however, differ to some extent from those u.sed in any other clinic with which 
we are familiar. 

The pathology of the ureter cannot he thoroughly discussed without bringing 
up the monumental work done b.y Guy Ilunner. These findings have been and 
still are the subject of some controversy. Dr. Thomas D. Moore has also con¬ 
tributed a great deal to our knowledge of this subject. 

IVc expect to deal with spastic ureteritis in this paper exclusive^' and will 
not take up any other process in the ureter. 

First, we wish to give you our criteria for establishing a diagnosis of spastic 
ureteritis. 

1) The pain may be cither of the colicky-type referred to the characteristic 
site of renal colic or it may bo dull in nature and frequently described by the 
patient as a typo of pain which gives one the desire to relieve it by squeezing, 
as in the case of a small fuiuncle or similar lesion. 

2) X-ray studies do not show spastic ureteritis but serial pyclograms arc 
thought by some to bo advantageous. 

3) One must be able to palpate the site of the lesion bj' moans of the with¬ 
drawal bulb technique, as advocated and demonstrated bj’ Ilunner. 

Many lesions, both in the urinary tract and extra-urinary, can cause this type 
of pain. Thorough studies of the urinary tract ns well ns the adjacent stmetures 
are neces.sary to rule out the possibilities of other lesions than spasticity of the 
ureter. In approximately ten per cent of the cases of patients referred to us with 
renal colic, both male and female, the final diagnosis is “spastic ureteritis.” 
Frequentl}' a tentative diagnosis is proved incorrect by the discovery of adjacent 
pathological processes. There is a distinct possibility that the spasticitj' in the 
ureter is set up definitely bj' the adjacent disease. The most common extrarenal 
causes in our cases are pelvic disease in the female, prostatic and seminal vesicu¬ 
lar disturbances in the male, diverticulitis of the colon in both sexes, and arthritic 
pain. The most frequent types of disease within the urinarj^ tract causing con¬ 
fusion are ureteral calculi which do not visualize on x-ray, fibrous strictures of 
the ureter, and kinks of the ureter. One should also never forget that definite 
hypertrophy of the longitudinal fibers in the lower ureter occurs during preg¬ 
nancy and causes definite back pressure on the upper ureter and kidney. This 
process is, for the most part, demonstrable in x-rays. 

annual meeting, Southeastern Section of American Urological Association, 

Palm Beach, Fla. April 12-15, 1954, 

PntrfvP laboratorv' etudies were made possible by a grant from the William P. 

i oythress and Company, Richmond, Va. 
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In our hands, the value of x-ray in the diagnosis of spastic ureteritis is the 
fact that the film does not show anj’- abnormality in contradistinction to definitely 
demonstrated fibrous strictures in cases of hypertrophy and dilatation of the 
ureter above the site of stricture. We agree that a large series of serial uretero- 
pyelograms might possibly disclose useful information, but in our hands this 
particular field has not been productive. 

Our most frequent error in diagnosis is failure to recognize a small calculus 
that is not palpable bj’’ the ureteral catheter or to the bulb on its withdrawal, 
and which does not show on x-raj’^ or cast such a small shadow that it is over¬ 
looked, particularly in the wet fihn. We should like to cautioTi against reading 
films too rapidljq particular!}’’ when wet, and we believe that all cases of spastic 
ureteritis should have minute examinations of the pyelo-ureterograms at the site 
of the spasticity to rule out small calculi in which diagnosis is difficult. Our 
clinic is located in an area in which urinary calculi are common. We see a great 
many such cases each year, and a definite percentage of the small ones are not 
diagnosed; and, at times, some embarrassment results, particularly when the 
patient expels the calculus following instrumentation. 

The keystone of the arch which supports the diagnosis of spastic ureteritis is 
the ability to demonstrate a hang to a bulb of a ureteral catheter which has been 
passed above the site of the spasticity and withdrawn through the spasticity. 
This was first demonstrated by Hunner. The proper technique for this surgical 
maneuver is extremely exacting, both as to tactile ability and dexterity on the 
part of the surgeon and exactness of the equipment. It is our opinion that only 
the open end endoscope type of instrument is completely satisfactory for this 
delicate diagnostic procedure. The McCarthy panendoscope is the instrument 
of choice in our clinic. Although we personally are not experts in the use of the 
Kelly open end endoscope, we have used it and believe that ureteral strictures 
and spastic ureteritis can be diagnosed nicely by those expert in using that 
instrument. We have not found that the recumbent position, water distention of 
the bladder, or sodium pentothal anesthesia interferes vuth our ability to make 
the diagnosis. The McCarthy panendoscope must have no obstruction and we 
personally prefer not using a guide when this diagnostic procedure is attempted. 
The guide has a tendency at times to cause a false sense of hang when the bulb 
is being withdrawn. 

We have used all the types of bulbs, including handmade wax bulbs first 
demonstrated and advocated by Hunner, the bulbs constructed as a part of the 
woven ureteral catheter, and the bulbs introduced by Walther and AVilloughby 
of Xew Orleans. In our hands the most satisfactory is the metal Walther bulb 
vith the 3 inch 3F filiform preceding it. We first use an 7F bulb and rarely go 
higher than an 12F bulb for diagnosis or treatment. We hereby acknowledge 
the possibility that we may be missing some of the large caliber spasticites by 
not using larger bulbs and we do occasionally use one when all other diagnostic 
possibilities have been exhausted. We want to again stress the desirability of 
extreme gentleness in this maneuver. A roughly passed bulb will do great haim 
besides making the procedure practically valueless as a diagnostic procedure. 
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Wo believe that considerable earo and definite technical skill as well as ex¬ 
perience are necessary to make a diagnosis of spastic ureteritis. Wo do, however, 
feel that the time and effort are justified when we review the number of patients 
relieved who have had failures in treatment, both at our hands and by others, 
and relieved when their cases were exhaustivcls’ studied. 

After the diagnosis of spastie ureteritis has been made, the next problem is 
therapy. We have retrenched considerablj' in our opinion of dilatation of the 
ureter during the past few years. The senior author recalls vividly a case about 
twenty-four years ago in which he made the diagnosis of ureteral stricture; at 
that lime wo did not separate ureteral stricture from spastic ureteritis; and the 
patient was dilated up to a 10 bulb. The patient was improved but was not 
relieved for any length of time and, after becoming discouraged, decided to 
consult Dr. Hunnor. He dilated the jiatient’s ureter, using bulbs which would 
not pass though an 2-lF paneudoscope, and she obtained complete relief. 

As a result, we had additional sheaths made for our panendoscopes up to 
size 32F. For some years it was our custom to dilate these ureters at weekly in¬ 
tervals to large diameters, using care not to traumatize the tissue and passing 
the same bulb gently until the next size could be introduced. This procedure was 
time-consuming and expensive, and many patients refused to complete the treat¬ 
ments. Even with the advent of sodium pcntothal, the problem was still acute. 
The pain at the time of the cystoscopy was eliminated, but the postoperative 
reaction and the number of cystoscopies still remained the m.nin reasons for not 
completing the necessary treatments. We began casting about for something 
different. We noted that in those cases of vdolent reactions following dilatation 
of the ureter, particularly those that had some minor bleeding and in which we 
re-inserted ureteral catheters to permit free drainage and relievo the pain of 
back pressure, the patient did not require repeated cystoscopies or the passage 
of the larger bulbs for relief. We finally worked out a technique that yielded the 
same result that we formerly obtained by a long series of ureteral dilatations 
and the use of larger bulbs. We used smaller bulbs, in most eases not higher than 
lOF, then left a ureteral catheter in situ for 24 hours. 

Following conversation with Dr. McDonald of Atlanta, who also uses ureteral 
catheters left in position for dilatation of the ureter, we began to shorten the 
time in which the catheters were loft in position. We now believe that a period 
of 6 hours will give just about as good a result as one gets from longer periods, 
plus the fact that less vmsical and ureteral irritation are produced. We now 
habitually dilate the ureter gradually to lOF, starting usually with a 7F bulb. 
After each dilatation, we strap in position, in the ureter, a GF ureteral catheter 
and tie it to a self-retaining 5 cc 18F Foley bag catheter. An average of two to 
three dilatations are all that are now required as against our old average of eight 
to ten dilatations. 

It was at this time that we directed our attention to the vmlue of antispasmodics 
as adjuncts to the treatment of spastic ureteritis. Tincture of belladonna was 
discarded early due to its side effects and we began trying v'orious synthetic 
antispasmodics. We finally found three that were more satisfactory in our hands 
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than others: adiphenine hj'drochloride (traseiitine), isomethepten, methylisooc- 
tenylamine, mucate (octin), and beta-diethylaminoethyl diphenylthioacetate 
(trocinate). To avoid the very long chemical names, from now on Ave will refer to 
these synthetic drugs their common names. 

It shortlj'’ became evident that the indi\ddual drugs had certain advantages. 
Apparently octin exerted a more favorable influence in our cases of ureteral 
colic due to blood clot or to calculus in the ureter than the other antispasmodics. 
Trasentin apparent)j’’ had slight advantage over the other drugs in the control 
of associated gastro-intestinal spasm; but the third synthetic, trocinate, ap¬ 
parently worked better in our cases of spastic ureteritis. After some trial, we 
took up the matter with its manufacturers and secured a grant for an extensive 
clinical trial and also laboratory experimental work in an effort to determine the 
reason for our clinical findings. 

After an experience of more than 2 j’^ears, we lielieve that beta dieth 3 damino- 
ethjd diphenjdthioacetate is the drug of choice when used in conjunction with 
the technique which Ave have delineated in the treatment of spastic ureteritis. 
We are satisfied that the use of this antispasmodic has shortened the course of 
treatment necessary and has made the patient more comfortable. A single follow¬ 
up dilatation often AA'ill clear up a reccurrence of symptoms after the patient has 
been free for a number of months if it is re-inforced Avith a Aveek or ten daj"s' 
treatment of the drug. Our clinical findings do not shoAvanj'^ A’-alue of the addition 
of phenobarbital to the plain drug except in patients A\’ho shoAV a definite in¬ 
dication for phenobarliital as Avell. 

Laboratory studies on excised rat and rabliit tissue have been carried out in 
connection AAnth this present clinical studj’' of antispasmodics in spastic ureteritis 



Fig. 1 
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These phaimacologic studies compare the elTects of the synthetic antispasmodics 
and anticholiiieigio drugs against spasms caused by acetylcholine bromide and 
barium chloride. 

Both Burger and Sollman in their lesearch work feel that acetylcholine biomide 
reproduces in susceptible e\cised muscle the identical spasm caused by e\cossive 
activity of the paiasympathctic nervous sj’stcm upon the same muscle iii the 
intact body. In fact, acetylcholine is stated by those investigators to be the 
chemical which is rapidly .synthesized from the inactive choline near the paia- 
sympathetic nei vc-endings and which actually causes the smooth muscle con¬ 
tractions resulting from parasympathetic ueivc impulses (ueuiogemo contiao- 
tions or spasms). 

Barium chloride leproduccs in .susceptible excised muscle tissue a spasm uhich 
simulates a spasm of the actual muscle oecuriing in the intact animal and ir- 
rcspectivo of innervation (a myogenic or intrinsic smooth muscle spasm). 

Figure 1 shows the rather simple apparatus uilh which the muscle studies 
were made. The excised muscle strip is suspended in an oxygenated Locke- 
Rmgcr solution maintained at constant temperature (37C) liy a theimo-iegulator 
The contraction and relaxation of the muscle, as brought about by additions of 
stimulating and antispasmodic diugs to the Lockc-Ringer bath, aie tianscribcd 
by the muscle kymogiaph, as shown. 

Figure 2 lovcals an inteiestiiig and .significant dilleicnco m the lesponso of 
ileum tissue and uiotcral tissue of the lat and labbit to the .stimulating effects 
of barium chloride and acetylcholine bromide Tlie ilcum fiom the rat and fiom 
the rabbit is stimulated into spasm by a 1:10,000 conccntiation of bniium 
chloride The ureteis of the rat and of the labbit are similaily though slightly 
less responsive to baiium chloiide, being stimulated into spasm by a 1:5,000 
concentration of barium chloiide 

The response of the ileum and uieteral tissue to the stimulating effects of 
acetylcholine bromide is entiiely ditfeient. The ileum of the lat and of the rabbit 
IS stimulated into an intense spasm by' the addition of a 1:1,000,000 conceiitia- 
tion of acetylcholine bromide. The meters of the rat and rabbit aie, on the other 

ILCUM URTTER 
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The tracings reveal that trocinate will relax a barium chloride spasm of the 
rat ureter in 1:100,000 concentration while trasentine and octin, other anti- 
spasmodic drugs, were effective only in a concentration of 1:2n,000. Several anti¬ 
cholinergic drugs were similarly tested. A 1:20,000 concentration of bentyl onlj' 
moderately reduced a barium chloride spasm, a 1:2.5,000 concentration of pro- 
banthinc was rocpiired to relax a barium chloride .stimulated rat ureter, and a 
1:1G,C00 concentration of banthine was rc(|uired for a slight reduction of a 
spasm. Thus on the excised rat ureter, stimulated into spasm by barium chloride, 
trocinate appears to be, grain for grain, four limes as effective as trasentine, 
octin, and pro-banthine, and live or more times ns effective ns bent}'! and ban- 
thinc. 

It is, of course, conceded that the anticholinergic drags, bentyl, banthine, 
and pro-banthine, would elTectivcIy relax a muscle from acetylcholine spasm in 
much lower concentrations, but the rat ureter was entirely unresponsive to 
acetylcholine and histamine, as revealed by the tracing at the lower right. 

Figure 4 repeats on the rabbit ureter most of the tracings made on the rat 
ureter in figure .3. Again the persistence of a barium chloride spasm of the rabbit 
ureter is shown by the lower loft tracing. Again the unrcspon.sivoness of the 
rabbit ureter tissue to extreme concentrations of acetylcholine and histamine 
is shown in the lower right tracing, and the samp tissue strip subseipiently re¬ 
sponds actively to barium chloride. 

The rabbit ureter is shown in this .slide to respond to the nntispasmodio and 
anticholinergic drags very similarly to the rat ureter. Again trocinate in a 
1:100,000 concentration completely relaxed the ureter stimulated by barium 
chloride. Again, trocinate proved to lie, grain for grain, far more effective against 
barium chloride spasm than the other drags with which it was compared: three 
times as effective as trasentine and five or more times as effective as bentyl, 
prantal, pro-banthine and octin. 

In conclusion, rve believe that the synthetic nntispasmodics h.avo a definite 
place in the treatment of spastic ureteritis. We also believe that spastic ureteritis 
IS most probably a muscular spasm of the ureter rather than a spasm of neuro¬ 
genic origin. 
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VESICAL SAHCOIDOPSEUDOLITHS (FIBRIN STONES) 

ROBERT LICII, JR. and JOSEPH E. MAURER 

From ihe Umvcrsily of Loitisvitlc School of Medicine, Departmenl of Surgery, Scclion on 

Uiology, Louisville, Kij. 

The presence of soft, unattached, endogenous bodies within the bladder or 
kidneys has been previously described under various names: i. e., fibrin stones, 
albumin stones, bacterial stones, colloid stones and fibroma. We have coined the 
term '‘sarcoidopseudolith” since it rather accuratelj’" describes the four flesh 
colored, soft, spong}'-, nonciystalline laminated masses found in the bladder of our 
patient and is descriptive of others appearing in the literature. By definition 
“sarcoid” refers to an object that is “flesh-like” and since these bodies were free 
in the bladder, similar to stones, the term “oma” is inapplicable. A stone is de¬ 
fined as a “hard crj'’stalline mass”; thei'efore, it is necessary’’ that we refer to our 
nonciystalline vesical bodies as pseudostones or “pseudoliths.” Hence, the 
derivation of the term “sarcoidopseudoliths” or flesh-like false stones. 

This extremelj’- rare condition was first described by jMarcet in 1818. At the 
present time the literature reveals 37 cases and of tliis group sixteen were limited 
to the bladder. Herein we report the seventeenth case confined to the bladder. 

The following table lists the authors and their cases limited to the bladder; 


Elliott, J. W. . . 

Ikoma, T. 

von Lichtenberg, A. 

Sieoner, E. 

Blatt, P. 

H3Tnan,A. 

Moore, N. S. 

Lubash, S. 

Marcus, R. and Brewer, A. C. 

Schulte, T. L., Hammer, H. J. and Rejmolds, L. R. 


casts 


1904 1 

1924 2 

1925 1 

1925 I 

1925 1 

192S 3 

1932 1 

1938 1 

1951 2 

1954 3 


16 


Joly (1929) and Macalpine (1949) each reported a case of soft calculi in the 
bladder, but in their description there would seem to have been sufficient ciystal- 
line material deposited on the surface of these bodies to question their inclusion 
in this group. 

The cause of this condition is not known, but it is apparent that persistent 
urinary infection was present in all instances and those limited to the bladder 
are associated with either recent or immediate vesical obstruction. The most 
common infecting organisms were staphylococci, streptococci, B.pyocyaneous and 
the coliform group. Ikoma produced similar masses m vitro by using blood and 
the specific bacteria recovered from one of his patients. The 3 cases reported by 
Schulte et al. were associated with persistent, low grade, postoperative bleeding 
with infection following endoscopic resection. 

Read at annual meeting, American Association of Genito-Urinarj' Surgeons, Shawnee- 
on-Delaware, Pa. Maj^ 26-28, 1954. 
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CASE REPORT 

A G2 year old seeminglj' healthy retired mei chant was referied to ns by Dr. 
Louis j\Iitzlafr for treatment of a severe urethral stricture and an asymptomatic 
urinary tract infection. Tlie patient was followed for 2 j’oars and his urethral 
caliber easily maintained at 20F. Irrespective of an adequate urethral caliber 
the patient continued to have intermittently severe urinary difficulty, but 
steadfastly refused a urologic survey until urinary urgency and frequencj' be¬ 
came intolerable. 

The patient’s past history revealed an episode of urinaiy retention some 
twelve years provioinsly due to a urethral stricture. The patient o.\perienced no 
further disturbance until his present illness. 

Upon hospitalization the positive phj’sical findings wore limited to suprapubic 
tenderness and an essentially normal prostate. There was no residual urine and 
the most significant laboratory finding was severc pyuria which was found to be 
due to E. coli. 

Cystoscopy revealed several large masses in the bladder which wore flesh 
colored and friable. Those masses seemed to remain above the cystoscope and 
were thought to be portions of a huge solid tumor of the anterior bladder wall. 
The vesical mucosa was peculiarly edematous with a velvety apponiance and 
without ulceration or localized trauma. 

E\cretory urography demonstrated upper urinary tract dilatation (fig. 1) and 
an irregular and indefinite filling defect in the bladder. It was concluded that 
the patient had a large lobulatod or multiple tumor of the bladder. Resection 
of the bladder to remove the tumor bearing area was advised. 



1. Excretory urogram demonstrating upper urinary tract dilatation and multiple 
filling defects in bladder. 
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Fig. 2. Group of sarcoidopseudoliths removed at cystotomy 

At operation there was no evidence of bladder tumor and there were four 
soft, flesh-like masses free within the bladder which filled this organ rather 
completely (fig. 2, A). These masses were grayish and pinkish-white, laminated, 
rubbeiy bodies resembling an onion and the larger masses were approximately 
75 mm. in diameter. The several masses possessed the combined weight of 154 
gm. One of the larger masses contained within it a smaller mass floating in a 
clear fluid (fig. 2,B). The bladder mucosa appeared surprising!}'-normal ndth only 
minimal edema in spite of the persistent urinary tract infection of which we were 
aware for at least two years. The ureteral orifices seemed elevated and thickened, 
but the vesical outlet was normal. In concluding the operative procedure the 
bladder was closed primarily and drained with a urethral catheter. 

Histologicall}'- the masses removed from the bladder were similar and there 
were no recognizable epithelial elements. There appeared interlacing mycelial 
elements and colonies of bacteria, yeast and fungi. The picture resembled that 
of an inflammatory process involving the growth of organisms in a mat of fibrin 
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and urinaij sediment Cultuial studies mealed no pathogenic organisms The 
organisms iccovoied More large gram-iiegatuc and positive lods and a form of 
I\Ioniha (not albicans) 

The patient’s postopeiatne course foi 5 dajs Mas uneventful, but on the 
sixth daj dvspnea developed and ho died suddenlj^ The cause of death was 
thought to be a mnssiv'e pulmonarj embolus although a nocrops 3 ' was icfused 

suMvivnx 

The seventeenth instance of bladdci sarcoidopscudohth (“fibrin stone”) is re- 
poitcd This condition developed in conjunction with a persistent urinaij’ tract 
infection initiated bj' a iiiethral stiictuio 

SOI Hcijburn Bldg , Louisoille S, Ky 

RCrEUCNCKS 

Biatt, P It iktcncnfiliimstciri mil Slcmbildungs thcoricn Ztsclir f urol Chir, 17* 
67-7G 1023 

Eliiott, r \\ I ibrinous vcsicvl concretions Ann Snrg , 39 256 2G0, 1904 
IIiMAx \ Albumin, fiiirin iiid bacterinl stones of the urinnri tract J Urol , 19 551-561, 
192S 

Ikoma T Ubor dis sogcnnnnte Euieisteinc derll irnMCgc Ztsclir f urol Cliir , 16 1-29, 
1025 

Lubash S Alhunnii and b ictoiiut uriimn ctilciih J Urol 39 189-197,1038 
Makolt a Issus on the Chcmicd lliston and Medical Trcitmciit of C’nlciilous Dis 
orders London Longm ins, p 181 

Mabous H ANDBnt\Mn,C A ribrinoma of the bliiddcr Brit J Urol,23 150-159,1951 
Moobl, \ 8 I ilirin stones of the urinarv tract Urol A Cutan Rev 36 99-93 1932 
SiFONtn r Em Pall von Enveisstcin der Blase Ztsclir f Urol , 19 260-270, 1925 
SciiuiiTL, T L Ifwivu-n If J and Ri ixoins, L R Clinical use c\ tal in urologv J 
Urol , 71 050 059, 1954 

VON LiciiTENBLno, A Quotcd b\ Bcchcr,H , Ztschr f urol Cliir , 17 77-92,1925 
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VALUE OP PREOPERATIVE RADIATION IN REDUCTION IN SIZE OF 
SINGLE AND MULTIPLE PAPILLARY BLADDER TUMORS 

DANIEL R. HIGBEE 

Radiation therapy has lost favor among urologists, especially in the treatment 
of bladder tumors. This is not because radiation treatment is without benefit, 
because bladder tumors as a group are fairly radio-sensitir^e. It is because radiolo¬ 
gists have used dosages designed to be maximum in their effect in attempting 
to cure bladder malignancy, and have ignored the response of the l^ladder as a 
functioning organ to the effects of such large roentgen doses. The resultant 
bladder reactions have been intense, often lasting permanently and disabling the 
patient more than the original disease. Thus, most of us have been content to 
emplo}^ this form of therapj^, if at all, as a palliatiim measure in the hopeless 
cases of bladder carcinoma, or as a precautionaiy or an adjunctive measure 
against recurrence of malignancj' treated bj’' accompanying fulguration or 
open surger 3 ^ 

Another limited use of radiation therapj'^, which I Irelieve is not commonly 
utilized bj' us, and which can be emploj’-ed advantageouslj’’ in selected cases, is 
the reduction in the size of single or multiple papillaiy bladder tumors prepara- 
toiy to transurethral definitive treatment. 

It is commonl}’’ agreed that transurethral fulguration, or excision, is the treat¬ 
ment of choice in approximate!}^ 65 per cent of accessible and pi-edominantly 
papillary tumors; and that statistics show the rate of cure for tumors so treated 
to be exceptionally high. We, therefore, use this method of treatment whenever 
possible and reserve for open surgeiy and more radical procedures the more 
extensive malignancies; either because we fear, due to location, a ureter may be 
permanently injured, the tumors maj’’ be too numerous to cope with trans- 
urethrall}^ they ma}’’ have peneti-ated the bladder wall too deepl.y to be cured 
bj" this method, or bj’’ their nature and appearance are known to respond better 
to open or total surgical removal. 

A moderatel}’- large papillaiy tumor overlying a ureteral orifice, and with the 
orifice and tumor base obscured, in spite of bladder distention, catheter manipu¬ 
lation or d}^ injection, and with a normal excretoiy urogram, can be reduced in 
size b}’- the judicious use of x-ra}'^ radiation, to one half or one third its former 
size. Then it can be removed with the orifice and tumor base under vision and 
without permanent injuiy to the ureter, even though the tumor base ma}'^ involve 
a portion of the orifice. 

Multiple papillaiy tumors which defy diagnosis b}'- cj^stoscop}'' and c 5 "stogram 
so far as their number and location are concerned, similarfy can be reduced m 
size sufficientty to treat each individually and adequatel}" even though there may 
be seven or eight of them in number. 

Two methods of accomplishing this are available to us: x-raj^ therapy with 

Read at annual meeting, American Association of Genito-Urinary Surgeons, Shawnee- 
on-Delaware, Pa. iMa}' 26-28, 1954. 
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high voltage equipment; and radium emanation, usually placed in a Foley 
catheter. 

The dose to he employed should be flie maximum mild irritative dose to the 
bladder as a whole. This usually consists of a tumor dose of about 2500r units of 
therapy given through multiple portals over a period of approximatolj’ 2 weeks, 
followed by four to six weeks during which regression takes place and during 
which C3'stitis, should it develop, maj' be kept under control bj' antibiotics. 

Radium treatment, if cm])lo}'cd with a maximum tumor dose of 3800 me hours, 
may be followed bj’ |)ormauont bladder contracture and irritability even if given 
in three divided doses G weeks apart, particularlj' in elderlj’ people. A dose of 
1200 to 2000 me hours, however, will accomplish the desired reduction in size 
preparatoiy to transurethral treatment without those lasting effects, and is 
particularly aiiplicable to the elderlj' or debilitated patient, and to those patients 
who for other reasons would not tolerate .\-raj' treatment verj' well. 

Cj',stoscopy then will leave little doubt as to the size of each tumor, its location 
and proximitj' to essential bladder stnicturcs. 

By this method more radical procedures often maj' be avoided and individuals 
not suited to more radical surgoiy still maj' have adequate treatment. Illustrative 
cases arc depicted in figures 1, 2, 3. 

If at the time of re-examination the foregoing outline of treatment docs not 
appear to have been offcctivo other substitute procedures may be employed, or 
total axcisiou undertaken with better knowledge of the problem involved and 
with no unfavorable effects from the therapy already utilized. 

Certain criticisms maj' bo offered to this method of treatment: 

1) Hemorrhage and infection. Hematuria often is present sometime during 
the course of the therapy. It is occasionally associated udth mild cj'stitis and 
can be controlled by dispensing with x-ray treatment temporarily and by the 
use of antibiotics. In 30 cases treated over a period of several j'cars no instances 



Fig. 1. Excretory iirogr.'im; grade 1 tumor, rl, before x-ray treatment B, after x-ray 
treatment, followed by transurethral resection. Alan aged G5. Ureteral catheter used as 
temporaiy urctcr.al splint. 
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Fig. 2. Excretory uropram; grade 1 tumor. A, before x-ray treatment. B, during x-ray 
treatment. C, after final fulguration. Man aged SI. Ureteral splint, left ureter, 5 days. 


of severe bleeding have required abandonment of the tlierap 3 ’- before its com¬ 
pletion. 

2) During fulguration a ureter maj' have been injured. The previous radiation 
greatlj’- reduces the likelihood of such a complication. Should this occur a No. 5 
Coud6 catheter usuallj^ can be passed through the fulgurated area to the kidney 
and left as a splint for 5 or 7 days, and this should be done as a precautionary 
measure tvhenever fulguration encroaches upon a portion of the orifice. In rare 
instances it maj" be advisable to fulgurate thoroughly and disregard the effect 
on the kidnej'. 

3) Some may feel valuable time is lost if other surgery is to be instituted. 
However, we know that as a rule these tumors neither metastasize nor penetrate 
deeply into the bladder wall until late. Radiation does tend to block the Ij'm- 
phatics and reduce local growth. If re-examination shows lack of response to 
treatment, more radical surgery is indicated, or transurethral resection to be 
followed bj’- radiation therapj'^ if the patient is not suited to other surgery. 

4) X-ras"- treatment maj’- complicate open surgeiy if such treatment becomes 
necessaiy. In these cases the dosage emplo 3 md is not sufficient to interfere with 
either the surgeiy when emplo 3 md or subsequent healing, as the mild bladder 
reaction has passed and the dosage has been minimal. 

5) Dela 3 '^ in instituting surger 3 " ma 3 ’- have caused difficult 3 ’^ in the handling 
of the patient. This is largel 3 '^ a matter of patient confidence and should not be a 
problem if one conscientious^ strives to maintain the patient’s best interests. 

6) There is the risk of transplanting tumor tissue to the prostatic urethra. 
In over 200 cases in which transurethral fulguration has been emplo 3 md, this 
complication has occurred but twice in my own experience and then onh'^ after 
repeated bladder fulgurations. Should such a development occur, surgical re¬ 
moval of the prostate is indicated, since in my opinion transurethral excision and 
fulguration are not peraianentty effective in prostatic tissue. 

7) Recurrences may develop. These can be dealt ivith by subsequent fulgura¬ 
tion if the patient is property obsenmd in his follow-up treatment. 

In spite of these possible drawbacks the method under consideration offers an 
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Fig 3 ENcretorj uroRi im, urade 1 multiple blldder tumors A, suit Able for trtns 
urethral resection it first csamination B, 4 months later, tumor suit ible for preoperative 
t rai, folIoMcd Iij tr insuretlir d resection C, G months after initial eaainination, tumors 
too fir adianctd for conservative treatment D, present status 3 leais iftcr segmental 
resection and transplant ition of left ureter into bladder Man aged 7b 

additional chance of cuie in selected cases, and the avoidance of open surgery 
m many instances It may be difficult to socuie the co operation of a competent 
radiologist iilio imU hold the tieatment iiithiii the limits desired and Mho Mull 
adhere to the purpose of the theiapy Each patient Mill necessarily requiie some 
variation in his treatment To this end co operation of the patient, radiologist 
and uiologist is inquired 

Ill conclusion, pieoperative ladiation in selected cases will reduce the size of 
the tumor sufficiently to make transuiethral tieatment the method of choice m a 
larger number of cases, thus at times aamiding the risks of open surgical inten en- 
tion yet mamtannng a high percentage of cuies It is a method particularly 
suited to moderate sized tumors lying close to oi niiolving a ureteial orifice, 
to multiple tumors, and to patients Mhose cases aie unsuitable foi open surgery 

1117 licpuhhc Bldq , Denier 2, Colo 
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EXPERIENCE WITH IMPLANTATION OF RADON SEEDS FOR 
BLADDER TUMORS: COMPARISON OF RESULTS 
WITH OTHER FORMS OF TREATMENT 

JOHN L. EMMETT 

Section of Urologij, Mayo Clinic and Mayo Foundation 

AND 

JAMES n. WINTERRINGER 
Maxjo Foundation, Rochester, Minn. 

Comparison of results of various methods of treatment of bladder tumors is 
discouraging and often misleading because comparison of the tumors them¬ 
selves is at best inaccurate. It would seem that Jewett has proved his thesis 
that the most important single factor in measuring a tumor’s lethal potential 
is the degree of its infiltration of the wall of the bladder. Probablj’- next in im¬ 
portance comes histologic grading of malignanc}’’ (Broders). Other important 
factors include presence or absence of metastasis, including metastasis to the 
prostate (Reynolds, Schulte and Hammer), size and location of the tumor and 
involvement of the ureteral orifices or vesical neck. If such information is ob¬ 
tained at open operation (when total or partial cystectomy is performed, so that 
the bladder wall is available for gross and microscopic examination) it may be 
considered reasonabl}’’ accurate. Data so deiR’-ed may furnish a “base line," 
standard of “measurement” or “classification” of sufficient accuracy to permit 
comparison of groups of cases. 

Such is not the case, however, when open exploration is not carried out. Here 
one must rely on “indirect” or “clinical” data, such as transuretliral biopsy, 
bimanual examination to determine degree of infiltration and cystoscopic exami¬ 
nation to determine size and location of the tumor. We have not been as greatly 
impressed as Jewett has been with the accuracy of bimanual examination. For 
instance, one maj'- be certain that an indurated, fixed mass in the region of the 
base of the bladder, felt on bimanual e.xamination, indicates perforation of the 
bladder wall by the carcinoma. However, less prominent degrees of abnormality 
on palpation in a given case may be described, or interpreted, in different waj^s 
by as manj'- examiners. Metastasis (unless of advanced degree) cannot be easily 
detected. Evidence of ureteral obstruction obtained by excretoiy urography 
usually suggests serious infiltration of the bladder wall. All of the above data, 
though helpful, are too inaccurate to peimit precise comparison of tumors. 

The results of treatment with total and partial cystectomy liave been so dis¬ 
couraging, however, that the present trend of treatment appears to be away 
from open surgeiy and towards transurethral methods. Because of this we are 
going to be forced to rely more and more on “indirect” or “clinical” data so 
that comparisons of tumors and their treatment must be accepted Avith reserva¬ 
tion. This, no doubt, is one of the most important reasons for the Avide Amriation 
in results of similar tj-'pes of treatment reported from various clinical centers. B 

Read at annual meeting, Southeastern Section of American Urological Association, 
Palm Beach, Fla. April 12-15, 1954. 
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IS this inability accurately to moasuro, clnssif 3 ' or establish a “base line” that 
has dotcircd us from attempting statistical appraisal of the results of treatment 
in our large Majo Clime gioup of woll-folloucd cases of bladder tiimoi The 
feu repoits from the tliiiie of small, selected gioups of cases uliieli have been 
made m lecent jears (Terns and Priestlej', 1948, McDonald and Thompson, 
1048) liaie boon concerned onlj' uitli tumors which hn\c been exposed by open 
exploration for the purpose of total or partial cystectomy 

Before proceeding with our stud}' of the limited group of patients we have 
treated at the chnic with ladon implantation, a brief summarj- of curient articles 
dealing with results of modem tieatment of bladder tumors should form an in¬ 
teresting, although admittedly inaccurate, basis for comparison The summary 
for the most part is limited to groups of cases which have been analj'zed on a 
standard statistical basis (5-year survival) It should be noted that in all of the 
senes of cases referred to m this summary, “benign papillomas” (papillarj' 
tiimois, giadc 1, Broders) have not been included 

RErOncED EXPERIEXCE 

Radmm, radon Barringer’s extensive experience (1937-1947) with implanted 
radon seeds supplies the best figures available for this tj'pe of treatment He ex¬ 
pressed preference for segmental resection for tumors of the upper half, vault, 
of the bladder, and implanted radon for those of the lower half Cjstoscopic 
implantation, repeated at mteivals, if nccessaij', is cmplojcd for small, easily 
accessible tumois, and supiapubic implantation for largei ones Barrmgoi and 
Dean standaidizcd the dose of 2 millicuric seeds implanted 1 cm apart, or 
closer if of less strength They warned against insufficient dose, which is the 
commonest cause of failuie, and Barringei wrote, “Seeds even 0 25 cm apart 
can do no harm ” Barringer’s most recent appraisal (1952), of 221 traced patients 
treated moie than 5 j'cais before, showed that 35 7 per cent of them had sui 
vived 5 jeais or more oi had been “cured ” Broken down into types of tumoi, 
of 94 patients who had papillary carcinoma, 49 (52 per cent) lived 5 years or 
more, wheieas only 30 (23 G per cent) of 127 patients who had infiltrating car¬ 
cinoma survived so long Marshall (1947-1950) recently has questioned the 
accuracy of these figures' but they seem to be generally m accord with similar 
well studied groups fiom other clinics 

J L E Millen (England, 1949-1950) cxpiessed the belief that radon seeds 
are the tieatment of choice for bladder tumois He reported 45 per cent 5 jear 
surviv'als among 117 patients with bladdei tumor, G9 of which weie nomnfil- 
tiating and 48, infiltrating Of patients with nonmfiltiatmg tumors, G3 per cent 
surnved 5 jears or moie, as compared with 21 per cent of those with infiltrating 
tumois Milner (1953), who in lecent years has made an admiiable effort to 
evaluate various typos of tieatment of bladder tumor, leportod that 18 4 per 
cent® of patients who undeiwent combined tiansuiethial lemoval of bladdei 

' Marshall estimated that onlj 17 3 per cent of this group of patients survived 5 years or 
more Moreover, he stated that most of these patients “mereb survived “ He estimated 
that only 9 2 per cent were controlled sufliciently to enable them to bo considered as exam 
P'cs of successful 5 vear results ” 

This figure would be somewhat higher if it were based on percentage of traced patients 
las arc most reports) rather than on the total number of patients 



oO-i 


J. L. EMJIETT AXD J.UIES R. 'SVIXTERRIXGER 


tumors and implantation of radon sur\dved 5 years or more. Barnes, Turner 
and Bergman (1946), although they offered no statistics that could be used on a 
o-year follow-up basis, demonstrated that, in their hands, tran.surethral removal 
and radon gave better results and longer survivals than did transurethral re¬ 
moval only. Dean and Balfour (1940), studjdng the results of both radon and 
roentgen therapy in 100 cases of bladder tumor (50 papillary and 50 infiltrating), 
found that 54 per cent of patients who had papillary tumors, and 14 per cent of 
those who had infiltrating tumors, survived 5 years or more. They did not 
separate the patients into those treated bj' roentgen rays and those treated by 
radon. 

Moore (1947) reported that 69 (4:4 per cent) of his series of 157 patients with 
carcinoma of the bladder were treated with radium or radon or both. Only 31 
of the 69 patients were followed for 5 years; 13 were living (41 per cent of traced 
patients). He mentioned a patient with a huge, infiltrating, apparenth’’inoperable 
carcinoma of the bladder, who was treated ndth radon seeds for palhation only 
but who was cured and alive IS years follownng treatment. 

Radium element (needles) has been held less in favor in recent 5 'ears than 
radon seeds. Jacobs (Glasgow, 1949) expressed the belief that radium needles 
are superior to segmental resection for tumors of the lower half of the bladder. 
Of 110 patients so treated, he found that 37 (34 per cent) lived 5 years or more. 
He stated that this method of treatment is superior to segmental resection 
(partial cj^stectomy) which, he stated, jnelded only 20 per cent 5-year survivals. 
Lenz, Cahill, Mehcow and Donlan (1947) reported that 20 per cent of 46 pa¬ 
tients treated vith radium needles survived 5 years or more. Kligeman, Robin¬ 
son, Fish and David (1952) compared the results of segmental resection and use 
of radium needles in a group of 347 patients (149 segmental resection and 198 
radimn) in which treatment was given prior to 1950. Of the combined group of 
347 patients, 37 per cent lived 5 years or more. To make the comparison of the 
two forms of treatment the}' then eliminated 137 cases in which the lesions were 
“inoperable” and in which they considered treatment to be palliative only. In 
the remaining 210 “definitive” cases (91 radium and 46 segmental resection) 
their figures for o-year survival with “clinical arrest” were 38.1 per cent for 
radium and 22.3 per cent for segmental resection. For infiltrating tumors, there¬ 
fore, they preferred radium to segmental resection. O’Conor (1950) made the 
statement, “The implantation of radium, either as needles or as radon seeds, 
w'as abandoned in tliis clinic 14 years ago. A thorough trial in man}' patients 
convinced us of the inadequacy of this method.” No supporting statistics are 
included in the article. 

Roentgen rays. Roentgen therapy continues to be regarded chiefly as a palha- 
tive procedure in more or less “hopeless” cases, or as an adjunct to other forms 
of treatment. Colby and Sniffen (1946) reported on a series of 130 patients 
treated wdth roentgen rays (1,200 kilovolt unit). “Only those tumors which were 
not suitable for local destruction, excision or radimn implantation were treated.’ 
A total dose of 6,000 r was emplo 3 '-ed. The tumors in these cases were almost 
equally divided between papillary and nonpapillary t 3 'pes. Only 7 patients 
(5 per cent) survived 5 3 ^ears or more. 
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Partial cystectomy (segmental rcseclion) and total cystectomy. Riches (England, 
1949) mentioned that 21.7 per cent of patients who imdenvent segmental resec¬ 
tion lived 5 years or more. Jacobs also mentioned this percentage, hlilner (1953) 
reported that approximateb' 2-R per cent of patients who underwent segmental 
resection lived 5 years or more but only 1 of 10 who underwent total cj'stectomy 
survived so long. 

To Jewett (1947-1953) must be given credit for calling attention to the im¬ 
portance of the degree of infiltration of the tumor as regards prognosis and re¬ 
sponse to treatment. Ho pointed out that superficial infiltration of the bladder 
wall (loss than half waj’ through the muscle) carries an infinitely better prognosis 
than deep infiltration (involvement of the entire bladder wall). In a recent 
(1953) comparison of partial and total C5’.stcctomy for infiltrating tumors based 
on degree of infiltration by the tumor his results were the following: Among 95 
patients with infiltrating carcinoma of the bladder treated by either partial or 
total cystectomy there were 20 (21 per cent) 5-ycar survivals. However, if these 
patients arc divided into two groups depending on whether infiltration was 
superficial or deep, results were as follows: Of 22 patients whose tumors infil¬ 
trated superficially, 15 (GS per cent) lived 5 years or more, as compared to only 
5 of 73 patients (7 per cent) who.se tumors were deeply infiltrating. Parentheti¬ 
cally, the overwhelming proportion of deeply infiltrating tumors in this series 
should bo noted. This should bo taken into consideration when evaluating per¬ 
centage reports of 5-}’car survivals among series of patients treated by trans¬ 
urethral resection. Such series usually contain a much higher percentage of cases 
in which infiltration was superficial or the tumors were papillary and there was 
no infiltration. As far as partial versus total cystectomy is concerned, of the 95 
patients with whom Jewett was concerned, 49 wore subjected to total oystectomj' 
and 18.3 per cent lived 5 j’ears or more; 40 undenvent partial cystectomy and 
23.9 per cent of them lived 5 years or more. 

Further evidence of the importance of degree of infiltration wms supplied by 
McDonald and Thompson (1948) who studied a group of 274 patients with 
bladder tumor at the Mayo Clinic. Each patient had been subjected to either 
partial or total cystectomy, so that the bladder or a portion of it was available 
for gross and microscopic study. All except 31 showed evidence of infiltration of 
the bladder wall. Two hundred forty-three patients traced 5 years formed the 
basis of the report. For the entire group the 5-year survival rate was 29 per cent. 
Broken down as to type and presence or absence of infiltration, following are 
the figures for 5-year survival: G9.5 per cent of patients who had papillary tu¬ 
mors without infiltration; 34.5 per cent of those who had papillary tumors with 
infiltration; 18.7 per cent of those who had nonpapillary tumors, all with infil¬ 
tration. Further study of infiltrating tumors from the standpoint of depth of 
infiltration showed this interesting distribution of 5-year survival: 38.3 per cent 
of patients who exemplified submucosal infiltration; 29.G per cent of those who 
exemplified infiltration into muscles; 5.2 per cent of those who exemplified per¬ 
foration of the bladder and involvement of perivesical fat. 

I This figure would be somewhat higher if it were based on percentage of traced patients 
tas are most reports) rather than on the total number of patients. 
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Kerr and Colby (1951) studied a series of 135 patients treated either by par¬ 
tial or total cystectomy. Of the 107 patients whose tumors infiltrated the mus¬ 
cular coat of the bladder, onlj’' 10 per cent survived 5 years or more, whereas 64 
per cent of the 28 whose tumors did not infiltrate survived 5 years or more. Of 
the entire series of 135 patients, 29 (21.4 per cent) survived 5 years or more. 
In this study, partial cj’^stectomy seemed to be more effective than total cystec¬ 
tomy. Especially was this apparent relative to noninfiltrating tumors. Whereas 
100 per cent of 16 patients with no infiltration survived 5 years or more as a 
result of partial cystectomy, only 2 of 12 such patients (16 per cent) survived 
so long foUovdng total cj’-stectomy. The other 10 died from uremia secondary (o 
ureteral obstruction resulting from the uretero-intestinal anastomosis. Jewett (1947- 
1953) also reported that all of his 9 patients who survived 5 jmars or more after 
total cystectomy gave evidence of varying degrees of renal damage. Kerr and 
Colby (1951) also concluded that infiltration was more important than histo¬ 
logic grade of maliguanc 3 ’’ or size of tumor, as far as survival was concerned. 

The ineffectiv^eness of total C 3 ’’Stectomj’' as a means of curing carcinoma of the 
bladder is further demonstrated in the report, bj’- Ferris and Preistley (1948), of 
a series of 119 cases of bladder tumor in which total cystectomy was performed 
at the Mayo Clinic. Only 19 per cent of the traced patients survived 5 years or 
more. Marshall’s figures (1947-1950) (although not based on o-yeav survival) 
are equall}’’ discouraging. One reason for the failure of total cjvstectomy is that, 
in roughly 40 per cent of cases in which the musculature of the bladder is deeply 
infiltrated, metastasis has taken place and ev'entually causes death. Patients 
vv'hose tumors hav-’e not deepb’' infiltrated and metastasized eventually die from 
damage to the upper part of the urinarj’’ tract secondaiy to the uretero-intestinal 
anastomosis; this was mentioned previousljn Jewett found that of 89 tumors 
which had deeply infiltrated the muscle, 52 (58 per cent) had metastasized, 
whereas only 1 of IS of wliich the infiltration w'as superficial or submucosal had 
metastasized. As an adjunct to total cj^stectomy, Leadbetter and Cooper (1950) 
have advocated extensive block dissection of the pelvdc lymphatic structures 
and remov’-al of lymph nodes that lie along the common iliac blood vessels, hlar- 
shall also is exploring the possibility of this avenue of approach. 

Transurethral operation. As has been explained, results of transurethral re¬ 
section and fulguration cannot be as accurately anatyzed as those of partial or 
total cJ"stectom 3 ^ Milner (1953) found that 20.6^ per cent of 141 patients, 
treated by transurethral resection or fulguration only, livmd 5 3 mars or more. He 
used his special technique to obtain, with the loop resectoscope, a piece of tissue 
adequate for microscopic stud 3 '' and he estimated that the tumors of 57 of the 
patients could be classified as havdng deepty infiltrated the muscularis. 

Flocks (1946-1951) and his group haAm had experience with a large number 
of patients subjected to transurethral resection. Unfortunately, their reports 
are not made on the standard 5-year survival method; so it is almost impossible 
to compare the results with those of other studies. However, in Flocks’ (1952) 

This figure would be somewhat higher if it were based on percentage of traced patients 
(as are most reports) rather than on the total number of patients. 
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discussion of Jewett’s paper is this statement: “In a group of 50 consecutive 
cases which would fall into group B-1 (superficial infiltration of museularis) as 
he [Jewett] classified them, there were 56 per cent five year sundvals. On the 
other hand, those that fell info group B-2 (deep infiltration of the museularis) 
showed a very negligible percentage of five year survivals, approximately 3 per 
cent, so that this would fit in with his results.” In a series of 510 patients (those 
with papillomas grade 1 excluded) Flocks evaluated survdval of patients who 
received “all types” of treatment, on the basis of “four year controls," ns follows: 
patients who had papillary carcinomas, 77.4 per cent; infiltrating carcinomas, 
39.7 per cent; infiltrating and perforating carcinomas, l.C per cent (combined 
4-year survival rate, 42.8 per cent). Again, ho mentioned that 307 of the 540 
patients were treated by transurethral resection alone, with a 06 per cent “con¬ 
trol” of traced patients. In spite of tlie fact that these analyses are not made in 
a form comparable to 5-year surrdval studies, still Flocks’ results appear to be 
superior to my so far published. A re-evaluation of Ids cases, with use of a 
standard statistical method, would be a distinct contribution to tbe subject. 

Summary of statistics from the literature. If this incomplete summary is at all rep¬ 
resentative, the majority of workers are reporting 5-year survival rates which 
vary from 20 to 35 per cent of traced patients. This includes all tj^ies of treat¬ 
ment of all typos of carcinoma of the bladder except papillomas grade 1. Flocks’ 
results, with special emphasi.s on transurethral resection, appear to bo bettor 
than this. Apparently the studies mentioned substantiate the statement of Ash, 
(1940) that roughlj' a third of patients with carcinoma of the bladder can look 
forward to a 5-year survival.' Weight of opinion now favors degree of infiltration 
of the tumor as the most important single factor in survival, although size of 
the tumor, its location, its grade of malignancy, the presence or absence of ure¬ 
teral obstmetion and the presence or absence of metastasis, all are important. 
With tliis background, we present below our experience with implanted radon 
seeds in a selected group of cases. 

EXPEnlENCE WITH IMPLANTATION OF RADON SEEDS IN 118 OASES 
OF BLADDER TUMOR 

That radium and radon thcrapj' never has been a favored method of treat¬ 
ment for bladder tumors at the Mayo Clinic is illustrated by Thompson’s (1952) 
figures on 1,222 consecutive cases seen in the period 1940-1950 inclusive. The 
methods of treatment and the number of cases in which they were used were 
as follows: total cystectomy, 117; segmental resection, 00; suprapubic excision 
or fulguration or both, 2.3; implantation of radon seeds, 61, and transurethral 
procedures, 961. Radium element (needles) was not used. The 01 oases in which 
radon seeds were implanted represent only 5 per cent of the series. 

In all fairness to the procedure it should be said that we in the Section of 
Urology at the clinic have never been enthusiasts in the use of radon seeds. We 
have reserved this foi-m of treatment as palliation for inoperable tumors, or for 

® It is of interest that Welch and Nathanson stated that the 5-yoar survival rate of pa- 
tients with untreated carcinoma of the bladder is approximately 10 per cent 
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use in cases in M'hich the risk of open operation M-as excessive, and the size and 
location of the tumor interfered with complete transurethral removal. In most 
cases the radon has been implanted cj’stoscopicallj^, and although in some cases 
it has been implanted again at a later date, we have not been as diligent in using 
radon treatment to the limit of its effectiveness as have workers such as Bar¬ 
ringer, Dean, J. L. E. Milieu and othens. Nevertheless, on several occasions we 
have been coirfronted Avith a patient in excellent health who had been sent home, 
we thought to die, several years previoush'', after we had implanted radon seeds 
as a purely palliative procedure. Hence, this study was undertaken. 

Material. We har’e studied records of all Ma}^ Clinic cases of bladder tumor 
in M’hich radon seeds rvere implanted, either cystoscopieallj’- or suprapubically, 
from .January 1, 19.35 to December 31, 1948 inclusive. All except 3 patients Avere 
traced for 5 or more years. There AA'ere 118 patients in the series, of AA'hom 105 
AA'ere males and 13 females. In 89 (75 per cent) of the cases the radon Avas im¬ 
planted cystoscopieallj'' and in 29, suprapubically. Ninety-nine of the patients 
were in the age group 40 to 70 A'cars inclusiA'e; the largest number (41 patients) 
AA'ere betAA'een 60 and 70 years of age, inclusiA'e. 

Gross characteristics. Inasmuch as three fourths of the patients AA'ere not sub¬ 
jected to suprapubic exploration, in the majority of cases the lesions had to be 
appraised chiefly by “indirect” or “clinical” data. On the basis of size, aa'c de¬ 
fined three groups: .small (2 cm. or less in diameter), 11 cases; medium (2 to 4 
cm. in diameter), 50 cases; large (more than 4 cm. in diameter), 57 cases. In 
general, then, the tumors AA'ere extensiA'e. As far as cystoscopic appearance of 
the tumor AA'as concerned, 102 appeared to be either “sessile” or “solid,” Avhereas 
16 appeared papillary. More than one region AA'as involved in some cases. The 
trigone and base AA'ere iuA'oh'ed in 68 cases; the lateral AA'alls in 67; the posterior 
AA'all in 16; the dome in 5 and the A'esical neck in 21. 

Histopathologic data. Material for biopsy, obtained transurethrally or at open 
operation, was re-examined for this studj’" bj’" Dr. .1. R,. McDonald and his asso¬ 
ciates in the Section of Surgical Pathology. The data are recorded in the table. 
The footnote to this table should not be OA'erlooked in A'icAV of the fact that 
^McDonald and Thompson (1948), in their study of material obtained bj' partial 
and total cystectomy, found that practicallj’’ all nonpapillary tumors infiltrated 
the bladder AA'all.® Therefore, it may be assumed that practicallj' all of the 106 
tumors in groups B, C and D (table 1) AA'ere infiltrating to some degree. From 
these data, howeA'er, we are unable to saj' hoAV manj' tumors could be classified 
as examples of superficial infiltration of the muscle and hoAV many as deep in¬ 
filtration. 

That considerably less than a third of the tumors AA'ere papillary demonstrates 
that principally the more seriously infiltrating Htabs of tumors AA'ere subjected 
to implantation of radon. Of interest is the preponderance of lesions grades 3 
and 4 in the infiltrating groups (B, C and D) as compared AA'ith the grade 2 
tumors (onlj' 22 out of 106). 

s They also demonstrated that all adenocarcinomas, pure or mixed, infiltrated the wall 
and that the same was true concerning 93 of 94 squamous cell carcinomas. 
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Table 1 Ilistopathologtc charactcnsUcs of 118 bladder tiunors treated by xmplantation 
of radon seeds 


Classifcation as to 
(1) Papillarj or Nonjiajullar^ 

(2) InfiltratinK or Noninfillrating* 

Tnnsitional Cell 
Fpithcl oma 
(Total Cases 92) 

Squamous 

Cell 

Epithelioma 
(Total 
Cases 23) 

Aclenocar 
cinoma 
(Total 
Cases 3) 

Group A, papillar\ (12 

Grade of mnlig 




cisos) 

nnncj, (Broders) 





1 1 

3 




2 

5 





3 




4 

1 





Subtotal 12 



GroupBjpipilliri 

1 

0 



filtration (15 cases) 

2 

5 




3 

0 




•1 

1 





Subtotiil 15 



Group C, nonpapillarj (2S 

1 

0 ; 

0 


cases) 

2 

5 

3 



3 

0 

S 

2 


4 

7 

0 




Subtotal IS 

s 

1 2 

Group D, nonpipiKirv 

I 

0 

' 0 

0 

tMth infiltration (03 cases) 

2 

6 

4 

0 


3 

22 

7 

1 


j 4 

20 

4 

0 


1 

Subtotal 17 

15 

1 


* Very hkelj, many of the tumors in group C were infiltrating, but the instrument used 
in taking the specimen for biopsy did not cut deep enough to include a portion of the bind 
dcr wall and demonstrate the infiltration Of the specimens for biopsy 75 per cent were 
obtained cystoscopically 


Operabihly Wo classed as “inoperable” any condition in wliicli one or moie 
of the following could be demonstrated 1) definite induiation and fixation of 
the base of the bladder, on bimanual examination, 2) obstiucted uieter or ure 
tors, 3) direct evidence of perforation of the bhdder wall by the tumor, on 
suprapubic exploration, and 4) death avithin G months after treatment On this 
basis, in 54 of the 118 cases the condition could be consideied inoperable Of the 
54 inoperable lesions, micioscopic diagnosis of material obtained at biopsy' dis¬ 
closed that 40 of the tumors weie infiltrating, of these, the malignancy of 35 
was of glade 3 oi 4 and of only' 5 wias it of grade 2 “Noninfiltrating”'' tumors 
numbered 14, of these the mahgnancy of 10 was of grade 3 or 4 and of only' 4 
w as it of grade 2 In 33 of these 54 cases ureteral obstruction w as demonstrated 

should be emphasized that “noninfiltration” in a specimen for biopsy removed trans 
uretfirally means nothing because a suitable area of the bladder w all may not be represented 
in the portion obtained for examination 
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but, in 15 of the 33, other factors of inoperability also were present. In our 
opinion, ureteral obstruction usually signifies serious infiltration of the wall of 
the bladder. 

Treatment. Of the US patients, 43 had had some form of treatment, either at 
the clinic or elsewhere, before the radon seeds were implanted. In most cases 
tins consisted of ineffectual cystoscopic fulguration. The radon seeds were im¬ 
planted cystoscopically in 89 cases and suprapubically in 29. Gold seeds were 
used. In the majority of cases the number of seeds varied from 6 to 20. Most of 
the seeds we used varied in strength between 1 and 1.6 millicuries. The amount 
of radon emplo 3 md in most cases was 11 to 20 millicuries. Probably we erred on 
the side of insufficient radiation in many cases. Although we tried to implant 
seeds at the prescribed spacing of 1 cm., we feel sure that in many cases they 
were implanted much closer, in fact as close as 0.25 cm. apart in some cases. It 
is, of course, impossible, cystoscopicallj’-, to place every seed accurately. Most 
of the time it is impossible to see where a seed has been implanted;, therefore the 
operator must make a mental diagram of implantation and remember where 
each seed was placed. In large lesions this is difficult. An attempt was made to 
implant the seeds at a depth of about 0.75 to 1 cm. In only 16 cases was sub¬ 
sequent implantation of radon seeds carried out; once only in 14 cases and more 
than once in 2 cases. 

Associated treatment; In many of these cases some other form of treatment 
also was used in conjunction with implantation of radon, as follows: transure¬ 
thral resection of the tumor with the loop resectoscope, 16 cases, and with the 
Thompson resectoscope, 20 cases; transurethral fulgui-ation, 30 cases; suprapubic 
fulguration or excision of the tumor, with a cutting loop, 16 cases. This makes 
a total of 82 cases in which part of the tumor was destroyed or removed by other 
means than radon. In nearly all cases resection of the tumor was considered in¬ 
complete or radon seeds would not have been implanted. 

Associated roentgen therapy: In 64 of the 118 cases roentgen therapy was 
used in addition to implantation of radon. In 30 of these cases the roentgen 
therapy was given at the same time as the radon was implanted or within 3 
months before or after the implantation. In 25 cases it was given subsequently 
only, while in 9 cases it was administered both concurrentlj'' and subsequentlj'. 
Dr. Martin Van Herik, of the Section of Therapeutic Radiology, has calculated 
the total tumor dosage of roentgen raj’^s received by these patients and has 
placed them in three groups: low (1,200-1,750 r), 28 cases; medium (2,200- 
3,300 r), 20 cases, and high (4,000-6,000 r), 16 cases. Those patients who re¬ 
ceived a “low” dosage of roentgen rays could be considered as having been 
treated for palliation only, so far as roentgen therapj^ is concerned. Anj' curative 
results in this group of patients are probabty due largeljr to the effects of radia¬ 
tion delivered by implanted seeds. We used the roentgen therapy because we 
often thought that our inability accuratelj’- to determine the thickness of the 
tumor by cj^stoscopic means, resulted in not placing some of the seeds sufficiently 
deep to destroy all of the tumor. 

Cystoscopic appearance of bladder following implantation of radon seeds: In 
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nearly all cases in which radon seeds are used, a local area of necrosis results, 
which often is covered with lime salts, encrusted material, or even calculi. At 
each 3-month e.\amination, we scrape away this necrotic material with the heel 
of the Braasch cystoscopo and then, with the sharp specimen forceps, we re- 
mov’c pieces of tissue from the base and periphery of the lesion. Nearly always, 
surrounding this necrotic area, is some crjdhema and edema which should not 
be confused with evidence of recurrence, but biopsy is necessary to make sure. 
Six months to a year or more may pass before this “slough” has entirely sepa¬ 
rated and the bladder has healed. It is seldom, however, that "recurrences” or 
residual, uncontrolled tumor, if present, cannot bo identified within G to 9 
months. 

Postradiation cystitis: There has been much discussion in the literature, both 
pro and con, regarding postradiation cystitis. In reviewing the records of these 
118 patients we could not find definite evidence of unusually severe, painful 
vesical irritation which could be attributed solely to the radon seeds. In a few 
cases, moderate dysuria continued because of uncontrolled tumor. In 2 cases 
severe postradiation pain was caused by the uncontrolled tumor, which invaded 
the trigone, perforated the bladder and metastasized to the prostate gland and 
elsewhere. In a few cases the bladders became of small capacity and micturition 
was frequent, but in these cases roentgen therapy also had been given. In our 
experience, contraction of the bladder is a not uncommon sequel of roentgen 
therapy, espociallj' if curative doses have been administered. In short, we rvere 
not impressed with the importance of postradiation cystitis in this series of 
cases. 

Of the 118 patients, all wore traced at least 1 year and 115 were traced 5 years 
or more after treatment. Of these 115 patients, 33 survived 5 years or more. 
This represents 29 per cent of 5-3’car survivals, which compares favorablj' with 
nny tjqre of treatment reported so far in the literature for bladder lesions of 
this general type. Also, this is approximatelj’ the same percentage of 5-year 
survivals reported bj^ McDonald and Thompson (1948) for the series of 274 
Mayo Clinic patients who were subjected to total or partial cj'stectomy (243 
traced). 

Tvjeniy-six of the IIS patients never had subsequent cijstoscopic examination, 
apparently, because the tumor was not controlled and the patients failed rap¬ 
idly; 20 of them rvere dead within the j'ear. Of the other G rvho w'ere not re- 
e.xamined, 4 died between 1 and 5 years after treatment. Two survived 5 and G 
years respectively. 

Eleven other patients were re-examined cystoscopicallj'' within the first }'ear 
after treatment, and either nothing noteworthj' was found or the condition 
seemed controlled. Thej' never were examined thereafter, horvever. Four of 
these patients died within the first year, 5 in the second year and 1 in the third 
J'ear. One was living and well 14 jmars although he never had submitted again 
to re-examination of his bladder. 

Eighty-one patients were examined periodically in our routine manner. 
Thirtj’-one of these 81 patients died within the first j'ear after operation. If this 
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figure is added to the 20 and 4 mentioned a feM’ lines back, M'ho died in the first 
year, then 55 (or 46 per cent) of the 118 patients are seen not to have survived 
the first 3'^ear after treatment. 

Fifty patients (81 minus 31) whose bladders were re-examined periodically 
survived more than 1 year after treatment. Of these 50, the tumors of only 10 
recurred as follows; 5 in the second year after treatment, 2 in the third year and 
1 in the fourth year, while the tumors of 2 more did not recur until the tenth 
and fourteenth years respectively. These latter 2 cases probably represent new 
tumors rather than recurrences. This leaves 40 patients who were re-examined 
periodicall 3 ' b}’- cj'stoscop}’’ and whose bladders, at the most recent report, were 
negative to examination. Twentj^-four of these patients lived more than 5 jTars 
after treatment, 13 died before 5 jmars had elapsed, while 3 were untraced for 
the entire 5-3''ear period. 

From the above data it is apparent that, in most cases, “recurrences” or 
residual uncontrolled tumors become apparent Axithin the first 2 years after 
treatment, and the overwhelming majoritj’- within the first year. Therefore, 
patients v'ho are free of tumor for more than 2 jmars have an excellent chance 
of remaining free of it, although, of course, the}’’ maj’’ die of distant metastasis 
as well as of causes unrelated to the bladder tumor. 

COXSIDERATIOX OF D.ATA REGARDIXG THE 33 P.A.TIEXTS AVHO SURAUVED 5 YEARS 

OR MORE 

General data. It should be of interest to tr}’ to ascertain factors which pre¬ 
disposed to the favorable outcome in the 33 cases in which the patients lived 
5 j'^ears or more after operation. Size of the tumor did not appear to be important, 
for 16 tumors Avere of medium size, 8 AA’^ere large and 9 Avere small. All locations 
in the bladder Avere represented. In all 33 cases, the condition Avas considered 
operable, except in 7 in Avhich it A\'as considered inoperable solety on the basis of 
ureteral obstruction. From the standpoint of microscopic examination of mate¬ 
rial obtained for biopsj’^, 20 of the tumors AA'ere definitelj’ infiltrating and Avere of 
the folloAAung grades of malignanc}’^; 6 tumors, grade 2; 14 tumors, grades 3 and 
4. In 13 cases, infiltration could not be demonstrated from the specimen ob¬ 
tained for biopsy. Of these, in 7 cases the tumors Avere of grade 3; in 2, of grade 
2, and in 1, of grade 1. In only 4 of these 13 cases Avere the tumors papillarj’; 
probablj’ all of the other 9 Avould haA'e gh'^en evidence of infiltration if adequate 
material for biopsA^ had been aA’aUable. In 7 cases, implantation of radon seeds 
Avas done suprapubicallj’’ and, in 26, cj’^stoscopicallj’. Radon AA’as implanted sub- 
sequentl}'^ once in each of 5 cases and more than once in 2 others. Roentgen 
therapj’’ Avas giA’en to 14 patients, which is approximately half of those AA'ho 
liA’’ed 5 ^’ears or more. This is roughly the same incidence of roentgen therapy 
as that which obtained in the entire group. In 9 cases the dose of roentgen rays 
Avas loAv; in 2, medium and in 3, high. In practically all of the 33 cases, by some 
means such as fulguration or transurethral or suprapubic resection, partial re¬ 
moval, or incomplete destruction, of the tumor aa^s effected a fcAV days before, 
or at the same time as, the radon seeds were implanted. 
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Degree of control of patients who survived 5 years or more. It seems important 
to know whether the 33 patients who survived 5 years or more “merely sur¬ 
vived” (a term recently employed by Marshall) or were adequateb' “controlled,” 
“arrested” or “cured,” in this period. To clarify this matter, the cases have 
been divided into 2 groups: 1) 15 patients who arc dead at this writing and 2) 
18 patients who are living. Each group will be considered separately. 

Of the 15 dead patients, 11 had no recurrence following the radon treatment. 
This includes 3 patients who underwent a second implatitation. Recurrences ap¬ 
peared in the remaining -1 cases ns follows: In 1 case, there wore yearly recur¬ 
rences for 5 ycara; these responded to fulguration. Then no recurrences were 
noted for 5 years. The patient died of a coronary attack 10 years after the orig¬ 
inal treatment. In 1 case recurrences appeared in the first 2 years and were 
treated with fulguration and 1 subsequent implantation of radon. Ko further 
recurrences were noted and the patient died of a stroke oYz years after the orig¬ 
inal treatment. In 1 case the tumor recurred in the third year and was never 
thereafter adequately controlled. The patient died aY years after the original 
treatment. In 1 case recurrences developed 1 year after treatment. Further 
e.'caminations were not made, but apparently the patient was free of symptoms 
and died from a coronary accident G years after the original treatment. At 
necropsy, no evidence of recurrence was seen in the bladder, but extravesical 
metastasis was found to have taken place. The causes of death of 11 of the 15 
patients could bo determined fairly accurately. They wore carcinoma of the 
bladder in 4 cases, cerebrovascular accident in 3, coronary occlusion in 3 and 
carcinoma of the stomach in 1. The causes of death of 4 patients are unknown. 

Of the 18 living patients, 11 never have given evidence of recurrence of the 
tumor. A summary of the remaining 7 is as follows: The “recurrences” in 3 cases 
came extremely late after treatment (11, 14 and 14 years respectively), so that 
the growths probably should bo considered “new tumors” rather than recur¬ 
rences. Data on the remaining 4 cases follow: In 1 case the first recurrence ap¬ 
peared 3 years after treatment. Transurethral fulguration was applied and, at 
the time of writing, the patient had been 4 years without recurrence (7-year 
survival). In 2 cases recurrences appeared periodically for several years, but 
apparentlj' were adequately controlled by transurethral fulguration. These pa¬ 
tients have survived 10 and 14 years respectively. In the remaining case, 2 
courses of roentgen therapy were given 3 and 4 years after the radium, for a 
recurrence that was considered questionable at the time and that could not be 
proved on cystoscopio biopsy. A total tumor dose of 4,375 r was given. Total 
cystectomy was done 4 years after the biopsy, elsewhere, because of an ex¬ 
tremely contracted bladder. We have been unable to find out whether any re¬ 
sidual tumor was found. 

It appears, therefore, that in addition to surviving at least 5 years, the vesical 
lesions of these 33 patients have, in general, been satisfactorily “controlled.” 
Also of interest is the length of survival of these 33 patients, as follows: 

Of the 15 patients who are dead, survival after treatment was as follows: 5 
years, G patients; 6 years, 2 patients; 7 years, 3 patients; 8 years, 1 patient; 
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9 years, 1 patient and 10 years, 2 patients. Of the 18 patients who are alive, 
survival was as follows: 5 years, 2 patients; 6 years, 1 patient; 7 5 ^ear 3 , 3 pa¬ 
tients; 9 3 'ears, 1 patient; 10 j'ears, 2 patients; 11 j’-ears, 1 patient; 14 years, 5 
patients and 15, 16 and 17 years, 1 patient each. 

COXCLTTSIOXS 

The present status of the treatment of bladder tumors (benign papilloma-— 
papillarj’’ tumors grade 1, Broders—excluded) has been appraised bj’’ a summary 
of current literature. 

The 5-year sundval rates for partial and total cj'stectomj' appear to be ap¬ 
proximate!}' 30 per cent. Partial cystectomy appears to give results superior to 
those of total cystectomy. Degree of infiltration of the wall of the bladder is the 
most important factor in prognosis, with the microscopic grading of degree of 
malignancy next in importance. 

The results of transurethral and radiation therapy are difficult to compare 
'with those of total and partial cystectomy because tumors cannot be accurately 
“measured” and “classified” without surgical exploration. Only by this latter 
procedure can degiee of infiltration and presence or absence of metastasis be 
accurately determined. In spite of this difficulty of establishing a base line for 
“nonoperated” tumors, the literature suggests that, for the present at least-, the 
results of transurethral removal of tumors are probably superior to those of 
open operative procedures. 

A study was made of 118 cases in which radon seeds were implanted for blad¬ 
der tumor at the Mayo Clinic. As near as we can determine, the tumors in these 
cases were of comparable “severity” or “lethal potential” to those treated by 
total or partial cystectomy in the ^layo Clinic series reported by McDonald 
and Thompson (1948). The incidence of infiltration was less than in Jewett’s 
series of cases. In three fourths of the cases the radon was implanted cystoscopi- 
cally. In approximately three fourths some t}’pe of partial removal or fulgiira- 
tion of the tumor (either cystoscopically or suprapubically) was carried out in 
addition to the implantation of radon. In slightly more than half of the cases, 
some x-ray therapy also was given, although in most cases only a low palliative 
dose was administered. 

We were surprised with the results of this radon treatment. Although 46 per 
cent of patients did not sundve the first year, 29 per cent of 115 who were traced 
sunrived 5 years or more, wiuch is approximately the same percentage of 5-year 
surxdval reported for total and partial cystectomy by ^McDonald and Thompson 
(1948). In the large majority of cases, recurrences or the presence of uncontrolled 
tumor became apparent within the first 2 years (most within the first year). A 
patient simi\ing 2 years without recurrence has an excellent chance to suniye 
5 years or more. Postradiation cystitis was not a troublesome complication m 
this group of cases. Patients who survived 5 years or more appeared to be com¬ 
fortable and well “controlled” as far as bladder function was concerned. 

As a result of this study, we are inclined to feel, as do Barnes, Turner and 
Bergman, that the combined treatment of transurethral removal plus implanta- 
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tion of radon seeds maj merit more frequent use than it has been accorded in 
the past 


RErmUNCES 

Asii, J E Lnitholnl tumors of the bl aider J Urol ,44: 135-115,1940 
Bauses, R W , Tun\En C L and Blrgnian, R T Treatment of bladder tumors Cab 
forma Mod , 66* Oo-OS, 1946 

Barringer, 13 S Kadiuin therip\ of bhcldcr circinoma Five >cir results—failures— 
future thcrapj Tr Am A Gemto Unn Surg , 30* 209-214,1937 
Barringer, B & Fue jear control of bladder cancers bv radon implants J A M A , 
120 909-910,1942 

Barringer, B S Ti\enU fi\c jears of radon treatment of cancer of the bladder J A 
M A , 135: 610-618,1947 

Barring! r,B S Radium thcrapi of bladder cancer, retrospect and prospect J Urol , 68 
2S0-2S2,1952 

CoiiBY, r H andSmpfen,R C Carcinoma of the bladder A classification of epithelial 
tumors and a 8tud\ of the cfTccts of external radiation Tr Ain A Gemto Unn Sure , 
38 221-229,1946 

Dean, A L and Balfour, John Treatment of epithelial tumors of the bladder \Mth radia 
tion N Y State J I^Ied , 40 1431-1434, 1910 
Ferris, D 0 and Friistlfy, J T T.otal cjstectomj in the treatment of vesical car 
emoma T Urol , 60. 98-100, 1948 

Flocks, R II Carcinoma of the bladder Can id M A J , 66 348-356,1946 
Flocks, R II Treatment of patients \Mth carcinoma of the bladder J A M A , 145 
295-300, 1051 

Flocks, R H Discussion J Urol 67* 6S0,1952 

Jacobs, Arthur Sympo«5ium Circinom i of the bladder I The treatment of cancer of the 
bladder by radium Bnt J Radiol , 22 393-398,1949 

H j Infiltrating carcinoma of the bliddcr Application of pathologic observations 
to clinical diagnosis and prognosis JAMA, 134 406-500, 1947 
Jewett. H J Simple c\8tcctom\ and segmental resection for cancer of the bladder J 
Urol , 70 626-623, 1953 

Kerr, W S andColb>,F JJ Carcinoma of the bladder A correJoBon of pa/bologj nitb 
treatment and prognosis J Urol 66 841-S44, 1051 
Kuoerman.M M,Robinson, j N,Fisii,G \\ andDamd, Isabfl Segmental resection 
and radium implant ition m the treatment of carcinoma of the urinar\ bladder J 
Urol , 68 . 706-713, 1952 

Leadbetter, W F and Cooper, J F Regional gland dissection for carcinoma of the 
bladder A technique for one stage c\stcctomj, gland dissection, and bilateral uretero 
enterostomj J Urol , 63 242 200 1950 

Lenz. M , Cahiil, G F.MelicoVjM M andDonlan, C P The treatment of cancer of 
the bladder by radium needles Am J Roentgenol , 68 486-492,1947 
'Iarsrall, V r a comparison of radiation and surgery for cancer of the bladder J A 
M A ,134 501-507,1947 

Marshall, V F Results of radiation therapj of bladder cancer New York State J Med, 
48 875-876, 1948 

Marshall, V F Radon treatment of cancer of the bladder JAM A , 138 147,1948 
aIarsiiall, V F AND WniTAioRE, W F , Jr Simple cjstcctomj for cancer of the urinary 
- bladder One hundred consecutive cases Two jears later J Urol , 63 232 241,1950 
McDonald, I R and Tiiomi son, G J Carcinoma of the urinarj bladder A pathologic 
studj with special reference to invasivcncss and vascular invasion J Urol 61* 435-445, 
1948 

Millen,J L E Carcinoma of the bladder III Treatment by radon seed implantation and 
deep \ ray therapj Bnt J Radiol , 22 402-405, 1949 
Millen,J L E Results of treatment of bladder cancer by radiotherapj Bnt J Urol , 22 
430-433, 1950 

Milner W A End results in the treatment of bladder tumors J Urol , 69 6o7 664,1953 
iMoore,T p Discussion J A M A , 135 621,1947 

U Conor, V J Carcinoma of the bladder S Clin North Amer, 30 71-S6, 1950 
KDYNOLDs L R , SciiULTE, T L AND Hammer, H J Bladder tumors A clinical evalu i 
tion of radical transurethral management J Urol ,61 912-916,1949 
iicims L w Carcinoma of the bladder II Some further aspects of treatment Bnt J 
Radiol ,22 398-402,1949 

HOMPSON, G J The treatment of cancer of the urinary bladder with particul ir reference 
Wrtr^ ^ ^ operation J Missouri M A , 49 813-817, 1952 

^ TAr ^ and Nathanson, I T Life expectancy and incidence of malignant disease 
V Carcinoma of the gemto urinary tract Am J Cancer, 31 5SG-597, 1937 



The JocJt.vAL or CnoLooi 
Voi. 73, Xo. 3, March 1955 
Printed tn V.S .1. 


TREATiMEXT OF BLADDER XECK COXTRACTURE BY 

PLASTIC OPERATIOX 

REED M. XESBIT and WIELIArM B. CRENSHAW 

From (he Section of Urology, Department of Surgery, University of Michigan Medical School, 

Ann Arbor, Mich. 

Contracture at the bladder outlet often comprises a vexing problem of treat¬ 
ment because the condition tends to recur. There are, of course, man}' conditions 
that fall under the general heading of bladder neck contracture and ivhen the 
cause is spasticity or hj'perplasia of the internal vesical sphincter the results of 
any form of surgerj* are usually excellent. But 5Yhen cicatrization is the basis of 
contraction, there is often deep seated ti,ssue involvement at the entire bladder 
neck which not only causes a diminution of the urethral caliber but also a short¬ 
ening of the urethra and often too, the ureters are drawn down into the bladder 
outlet. 

Most urologists ha\'e had the experience of treating patients who are beset by 
this condition. The patient complains of tj'pical obstructive symptoms, or in 
some instances his complaint is related more to long standing infection. Endo¬ 
scopic e.xamination reveals the presence of a contracted bladder outlet or 
just an elevation of the posterior vesical lip in the form of a fibrous bar. 
In recent years ail urologists have agreed that this condition is l)est treated by 
endoscopic resection. However, man}' e.xperienced i-eseetionists have held the 
5iew that the most of their bad results have occurred in this gi’oup of patients. 
The recurrence rate is high and endoscopic examination of the recurrent ca-^e 
reveals a new contraction ring or bar of tissue and in extreme cases there may 
be only a filiform size orifice at the bladder outlet. The constrictive tendency 
of the tissues is so great that further treatment by enlarging the channel from 
within is followed by prompt contraction and recurrent obstruction. 

A suprapubic operation long used for treating contracture consisted of remov¬ 
ing a wedge of tissue from the posterior vesical lip but this procedure fared little 
better than Young’s punch operation. Many surgeons have resorted to total or 
radical prostatectomy either b}' the perineal or the retropubic approach. In some 
instances this method has resulted in cure but radical surgery has often been 
contra-indicated because the abnonnal position of the ureters has made them 
%mlnerable to injury, or ])ecause the patient has been reluctant to face sexual 
impotence. 

Dr. Bradford Young of San Francisco described a new technique for the 
treatment of bladder neck obstmetions in children which appeared to be par¬ 
ticularly applicable to the problem under our present consideration. His opera¬ 
tion applies the Heineke-Mikulicz principle for enlarging the bladder outlet 
(fig. 1). He uses a short midline incision in the bladder just above its junction 
with the urethra, then extends the incision down into the prostatic urethra in 
male patients, and in the female it is extended for a short distance into the 
urethra. Through this opening the surgeon is able to look for valves in the urethra 

Read at annual meeting, .4merican Association of Genito-Urinary Surgeons, Shaanec 
on-Delaware, Pa. May 26-28, 19M. 
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and excise them, or he can excise a wedge of posterior vesical lip if there is a need 
for it. Following this both the posterior and the anterior incisions are closed by 
a transverse suture line to widen the vesical orifice. 

We have used this operation in treating 8 children and have been impressed 
favorably with its value in these cases. The 3 ' will bo reported in some detail at 
a later date. The present report is concerned with the application of the operation 
to the treatment of bladder neck contracture in adults where its success may 
well depend on a principle which is cntirelj' different from the original concept 
that was enunciated bj’ Dr. Young. In contracture the entire outlet of the bladder 
is iin’olved in a dense sear. IVlion the prostatic urethra is laid open anterioily 
by a longitudinal incision the ring of scar can easilj' bo si5read open bj' lateral 
retraction. Now the surgeon can detennine bj' vision ns well as palpation whether 
there is an elevated bar on the floor wliich needs excision. If present it can be 
removed bj’ wedge incision and the defect closed with one or two internipted 
sutures. But there maj' bo no bar to excise at the posterior vesical lip. In either 



event it would appear that an essential principle is involved in the transverse 
closure of the anterior incision which incorporates a keystone of normal bladder 
muscle into the spread ring of scar. This should prevent further contracture. 

A variant of this technique was recently reported in a personal communication 
by Mr. Noel Bonnin of Adelaide, South Australia. He uses a Y shaped incision 
with the long arm opening the prostatic urethra (fig. 2). The ape.x of the tri¬ 
angular bladder flap then slides down nicely into the widened urethral opening 
forming a V closure. Bonnin states that he utilized this procedure in a hemo¬ 
philiac with prostatism in whom he feared to perform enucleative prostatectomy. 
He simply enlarged the bladder outlet as described and was able to control 
bleeding satisfactorily by careful suture. The patient had excellent urinary 
function after operation although none of his gland was removed. 

We have used Bradford Young’s technique in treating 14 adults, nine of 
whom had recurrent obstructions following previous operations. The remaining 
five had vesical neck contracture but had not previously been operated upon. 
It might well be argued that these 5 would have done just as well if treated by 
transurethral resection. However, three of them needed suprapubic drainage for 
atony of the bladder or for dilated ureters and kidneys so the plastic procedure 
seemed to be a logical addition to the operation. 

The results have been gratifying in 13 of the 14 cases. One of the patients, a 
man with atony of the bladder, has not been benefited at all and is now on 
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permanent suprapubic drainage. The result has been excellent in 9 cases M-hile 
four have been significant^’- impro^’ed yet cannot be considered cured. One of 
the latter, however, comprises our most sati.sfj'^ing result. When this patient came 
to us he had been on suprapubic drainage for 7 years and had a bladder 
that contained man}' calculi. He told us that he had been operated upon in 
German}'- b}' the suprapubic approach and was told that a cold punch was used. 
He urinated only once following operation so later another operation was per¬ 
formed with the same result. Our endoscopic examination reA’ealed a tight con¬ 
traction ring at the bladder neck which could be dilated by filiforms and followers 
so as to permit the introduction of a small resectoscope. Wide transurethral re¬ 
section was performed and the stones were removed from the bladder. On the 
third postoperative day the suprapubic tube was clamped and he voided once, 
then no more. We looked into the urethra a few days later and found again that 
there was a tight contraction ring at the bladder neck which was resected with 
vigor and great enterprise in the hope of removing all the scar. Three days later 



Fig. 2. Bonnin’s Y-plasty for enlarging vesical orifice 

he again voided once and that was all. We resigned ourselves to failure and 
gave up any thought of total perineal prostatectomy because the ureters were 
too close to the bladder neck to permit safe performance of the operation. 

The report of Dr. Young’s operation held out the hope that the procedure 
might benefit this patient so he was called in and it was done. The immediate 
result was excellent, and within a month his urine was normal. He voids a full 
stream and has a normal bladder capacity but he has stress incontinence. How¬ 
ever, this does not hinder him from earning a livelihood nor does it diminish his 
gratitude. This is the only patient among the 13 who has any incontinence. 

Another case should be reported separately because of an unusual feature. 
This young man had 2 previous transurethral resections for vesical neck con¬ 
tracture and never was able to empty his bladder and voided -with an inter¬ 
rupted stream. Endoscopy revealed an adequate bladder outlet. At operation 
the bladder outlet was large enough to easily accommodate the tip of the fore¬ 
finger yet the entire bladder neck -was a rigid cone of scar. The prostatic urethra 
was laid open with a vertical incision and the edges were widely separated. IWien 
the incision was closed transversely a broad flap of bladder muscle was brought 
down so as to become the anterior part of the bladder outlet. After operation 
this man voided with a large and uninterrupted stream and emptied his bladder. 
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In tliis case rigidity of tlio lilndder neck may have interfered with normal mic¬ 
turition even tliough the caliber of the outlet was largo. 

Our observations thus far have made us feel enthusiastic about the procedure, 
and we commend it to others in the treatment of recurrent vesical nock con¬ 
tracture. It is hoped that the long term results will be as good as they now 
promise to be. 
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VESICO’\^AGINAL FISTULA: AN EFFECTIVE TECHNIQUE OF REPAIR 

JAMES C. SARGENT* 

In his monograph, Gynecology, With a Section on Female Urology, Wharton' 
has Avritten “Fistulas are difficult to close. This is shown the results that are 
obtained, for practical^ all cases have been operated upon many times.” That 
Wharton’s comment is a fair one seems ampljr borne out by the experience of 
the 18 women Avhose cases form the basis of this presentation. The records of 
fourteen of these patients tell of thirty-three unsuccessful transvaginal opera¬ 
tions, a total of 5 attempts having been made in one of the cases. Besides the 
transvaginal surgery one patient had been operated on transvesically and in 2 
patients there had been three attempts at closure by fulguration of the fistula. 
(Judd" reported 44 cases having had 111 imsuccessful operations before being 
registered at the Ma}^ Clinic.) 

If such is anything like the common experience of women suffering Avith this 
terrible affliction, it is apparent that the AAdiole subject Avarrants careful revieAA'. 
It is a traged 3 '’ of the first magnitude AA'hen a Avoman, usually a Avife and in the 
A’^er^’- prime of her life, becomes a constant stinkpot through this misfortune. 
There are but feAV things more distressing that might befall her and AAdien this 
unfortunate accident has occurred the dilemma in AAdiich her surgeon finds him¬ 
self is indeed great. If only it Avere possible to dry things up again simply by a 
little freshening of tissue and a fcAv stitches per A'aginum! As one reads the 
literature, he can hardlj’' escape the feeling that this A’^ery temptation to find a 
quick and easj’’ AA-aj’’ out of a most Avorrisome situation accounts, more than 
anything else, for the repeated failures and frustrations that are recorded. 

Nor is it surprising that in searching the record, a variety of odd if not actually 
objectionable procedures are found to haA^e been suggested. Special suture 
materials up to AA'ire itself haA'^e been used as strong and lasting tension stitches. 
This, despite the fundamental principle gOA'^erning all plastic surgeiy (and this 
is plastic surgeiy) that tension AA'ill ahvaj's defeat healing. And manj'- a poor 
Avoman has been made to lie prone on her belly for Aveeks—as if that Avould in 
some mysterious AAmy keep urine from bathing the Avound and prevent healing. 

At this point I might digress to speak mj-^ confident belief that the Avoman AA'ith 
a A'^esicoArnginal fistula is luck}’’ indeed if she is to haA’^e her fistula repaired at 
the hands of a urologic surgeon. The reasons are seAferal and quite obvious. To 
begin Avith, he did not cause the fistula so that he is not under anj’’ distracting 
embarrassment that might disturb his surgical judgment as to time and method 
of repair. MoreoA'er he is completelj’^ at home in the operative field and he is 
quite familiar Avith both the anatomj’^ and the surgical principles involved. 

Despite the A’-aried and someAAdiat confused literature on the subject of repair 
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of a A’csicovaginal fistula, there is cousidcrable agreement upon certain principles 
that are important, oven though some recommended techniques of closure do 
not always follow them. TeLinde’ in the recent edition of his textbook. Operative 
Gynecology, lists a half-dozen principles some of which are of major importance. 
Deviating from his order I would put down as widelj' accepted: 1) a six months 
delay to allow softening of tissues; 2) preliminary cystoscopie study; 3) wide 
mobilization of layers to permit closure without tension; 4) closure in layers; 
5) certainty of bladder drainage. 

On the record alone, one cannot help but differ with him in his one added 
principle that “vesicovaginal fistulas should be closed per vaginum.” .Tust to the 
contrary I would add a sixth principle to the effect that good expo.suro, better 
by far than that permitted working transvaginally, is essential to permit the 
precise surgery that is noce.ssary for .successful closure. And, even if implied in 
his others, a seventh principle should be carefully spelled out to the effect that 
the lining of the fistula, together with all heavily scarred surrounding tissue, 
must ho removed. 

IVith these as governing principles to be followed in the repair of a vesico¬ 
vaginal fistula, I should like to describe a technique of closure that I adopted in 
1934 and have since employed in eighteen women without failure except for one 
death from pulmonary embolism—in a patient, incidentally, who was operated 
upon years ago when this tragic complication was far more prevalent than today. 
And following essentiall}’ this same technique mj’ colleague and associate, Dr. 
C. R. MarquardD in 1940 reported an additional 4 cases that ho had success¬ 
fully repaired. 

In this report no claim whatever is being made either as to originality or 
priority. Each of the several major elements in the technique to be discussed are 
well known and long since h.ave been used in one way or another by many 
surgeons. A half century ago Trendelenburg first used the suprapubic approach. 
Professor LegueiP and a succession of others including Dr. Vincent J. O’Conor® 
have reported working transporitoneally, carrying a midline bladder incision 
down onto the fistula itself, and then separating bladder and vagina with great 
pains before excision and closure of the fistula. It is a combination of these 
basic techniques, modified but slightly here and there, that has prevailed in our 
experience and is proposed today as a perfectly safe procedure offering quite 
consistent cure of this miserable and too often badly handled problem. 

Prior to incision, three very simple but verj' helpful things are done. Ureteral 
catheters are introduced cystoscopically. And since the leaking bladder cannot 
be distended, its easy identification is in.sured by the overexpanded bag of a 
Poley catheter. The vagina is then packed tightly with gauze. With the vagina 

^’fcLinde, Richard tV.: Operative Gynecology. Philadelphia: J. B. Lippincott Co., 
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thus packed and ureteral catheters in place, wide separation of the bladder 
floor from the anterior vaginal wall is made possible without danger of injuring 
the ureters or buttonholing the vagina. 

Complete excision of the entire fistulous tract—mucous membrane, scar and 
all—must be accomplished and a good wide margin of health}’- bladder floor must 
be dissected free from its vaginal attachment. Here as in all major surgery, 
especially when working deep and in the presence of some bleeding, excellent 
exposure is of utmost importance. It is in this regard that the vaginal approach 
is extremely inadequate and the simple transvesical approach but very little 
better. To reach the ultimate in good exposure we now employ the transverse 
suprapubic incision and then open the bladder high in its fundus carr}dng a mid¬ 
line incision all the way down to the fistula. To avoid the nuisance of incessant 
weeping of blood from the denuded bladder ^’ault we prefer working trans- 
peritoneally though a number of bowel adhesions deep in the pelvis may make 
it advisable to extraperitonealize the bladder fundus in order to reflect the 
peritoneum and its loops of adherent bowel out of the operative field. 

Not only lining mucosa but the devitalized scar tissue surrounding the fistula 
must be excised in order that good viable edges, Avhen sutured together, may 
be expected to heal. And of equally great importance there must be ample 
separation of the bladder floor from the roof of the vagina to permit closing the 
defect in the bladder wall without the slightest tension. O’Conor® and others 
even have questioned the importance of suturing the vaginal opening if the 
bladder has been properly closed. To accomplish this wide excision of the fistulous 
opening and gain free mobilization of the bladder floor, the incision is extended 
down to and around the fistula, completely circumcising its orifice including a 
cuff of adjacent wall sufficient to reach perfectly healthy bladder mucosa and 
muscularis (fig. 1, A). With this accomplished the final steps in preparation for 
closure are simple. The cut edges of the bladder wall are undermined and freed 
widely from its attachment to the front of the vagina (fig. 1, B). The fistulous 
tract, still attached to the front vaginal wall, is then cut away down to its actual 
orifice in the vaginal mucosa. 

The vagina and the bladder must be closed separately. In most cases the 
opening in the vagina is quite small and can be closed easily by a single purse¬ 
string stitch with mucous membrane inverted into the vaginal canal (fig. 1, C)- 
If the opening is quite sizable requiring consideralDle suturing it is essential that 
the lateral vaginal walls be mobilized so that suturing can be done here too with¬ 
out the least tension. The now free and well mobilized edges of fresh cut bladder 
are closed by a simple running stitch from the depth of the bladder opening up 
to the fundus and around a small dePezzer catheter (fig. 1, D). While more 
recent experience has indicated there is little or no need for it, both Marquardt 
and I have taken pains in earlier cases to interpose a flap of peritoneum between 
the closed bladder and vagina. Others have used an- omental flap for this pur 
pose. As a matter of fact, under the above procedures the point of closure of the 
vagina usually falls quite away from the line of suture in the bladder base an , 
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Fig 1 

if not, one or two submucous sutures catching up tlie bladder muscle from side 
to side make a quite effective interposition. 

Closure of peritoneum and belly wall are routine. The one remaining con- 
sideiation is that of bladder drainage. This of course holds prime importance 
in the success of the procedure. As indicated earlier, the problem is hardly one o 
trying to keep the sutured inner sui face of the bladder free from urine by specia 
posture of the patient. It is simply one of avoiding accumulation of mine under 
the slightest piessure within the bladder cavity for the week or two necessary 
to peiTnit finn healing of the bladder wall. This is so essential that for severa 
days, perhaps a week, a small suprapubic dePezzer catheter is employed as 
double assurance in case the urethial catheter fails to function. Prordded healt 1 } 
viable bladder wall has been sutuied and that without the slightest tension, the 
extra dePezzer can be removed after the firet week and the urethral catheter the 
week following. By then the repaired fistula and usually the .suprapubic wound 
will have healed tightly and noimal voiding maj' be lesumcd. 
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RESUME 

A quite safe and very effective technique of repair of a vesicovaginal fistula is 
presented. 

The importance of repair bj' one experienced in urologic surgeiy is stressed. 

Successful repair is dependent upon strict adherence to several fundamental 
principles: good exposure; complete excision of the fistulous tract including its 
surrounding scar tissue; adequate mobilization of the free edges of bladder vail; 
closure of the vagina and bladder in lajmi's and without the least tension; and 
careful postoperative bladder drainage for 2 weeks. 

ADDENDUM 

A color film of the last of these 18 patients was shown at the 1954 meeting of 
the American Urological Association in New York City and then at the 1954 
meeting of the American jN'Iedical Association at San Francisco. The illustrations 
presented today ha^’■e been sketched Ueehand from several frames of that film. 
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Alanj informatne in\cstigalions ami clinical studios June appealed m the 
litcratuie conceiniiig the mechanism of both normal and abnoimal mictuntion, 
despite this, theic still icmaiii a luimbci of pioblems to be studied A biief 
considciation of some of these inr cstigations and clinical leports Mill peimit one 
to better undoistand th it fuithci studies aic indicated 
From their studies on animals and humans, Langworthy, Kolb and Lewis" 
stated that “ micturition is initiated by a contiattion of the acsical muscle 
itself It IS oiilj aftei tins contraction is well iindci waj' that the \csical orifice 
opens and then the cvtcrnal sphincter relavcs Neither can be opened \olun- 
tarilj The \esical orifice opens following \oluntai’} tontiaction of the detinsoi 
It is possible to close the external sphincter, w hith leads to subsidence of x esical 
contraction The abdominal muscles haxc no power to mitntc miotuiition except 
111 cases where the actn ity of the \ esical muscle is abnormal ” 

Miiollnei-"" ’ ^ and Muelliiei and Flcischncr* who studied micturition fluoio- 
scopically called attention to “ the deliberate iclaxation of the muscles of the 
IieKio floor XXInch piecipitates the reflexes of micturition, and the xxiflfnl contrac¬ 
tion of these muscles w Inch cause cessation of the stieam ” This brings into con¬ 
sideration the role of the extoiiial sphinctci in cessation of the uiinary stieam 
fluclliicr et al ‘ also noted the change in bladder position during x oidmg and 
stopping, descending on voiding and ascending on stopping They also pointed 
out the important lolo of the pubococcj'geus muscle in stopping and starting 
urination 

Smith® demonstrated that the pubococcjgeus muscle (fig 1) takes its oiigin 
Rom the pelvic smface of the body of the pubis and the supeiioi rami The 
major portion of the muscle extends backward uniting with the ilio coccygeus 
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the earlj part of our studies was earned out with Dr Ra De 

Partmont of Radiologx and the dog work w is done bx Di I rank G Carpenter of the De 
Kml^'u Rhxsiologx XVe gratefiillj acknowledge the untiring technical help of Mr 

‘ Langvxorthj, 0 R , Roll) L C iiid I ewis L G Phxsiologj of Micturition Balti 
"’“/o Williams and Wilkins Co , 1940 

xi , mouner, S R The plixBiologic components of the urinarj bladder Rew Eng J 
709-772 1940 

ixliiellncr, S R The phxsiologx of micturition Its clinical application Bull New 
Lob Med Center, 12 93 97,1950 

249 1949 ^^'^’ ^ ^ etiologj of stress incontinence Surg , Gj nec A Obst , 88 237- 

1,1 *,Yuollnor, S R and rieischiier F G Normal and abnormal mictuntion k stiidx of 
uiailUer behavior bx means of the (luoioacope J Uiol , 61 233-243 1949 

^ '^he levatoi am muscle, its structure m man, and its comparative rela 
tionstiips Anat Roc , 26 175-203, 1923 
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muscle across the midline between the anus and coccj^x and is attached to the 
lower three or four coccj^geal vertebrae. It is general^ agreed in the female that 
the external sphincter is poorly developed and that the levator ani and in par¬ 
ticular the pubococcygeus muscle, which is one component of the levator ani, 
have accessory sphincter action and are relaxed during active urination. 

Young and Wesson^-® concluded from their studies that the loops of the 
longitudinal and circular muscles of the bladder itself converge to form the 
internal sphincter at the bladder neck; howcimr, as such, there is no marked 
muscular development at this site as pointed out by Griffiths,® and others. Hug¬ 
gins et al.'®- found in the male dog that the membranous urethra is surrounded 
b}’^ striated muscle from the apex of the prostate to the pelvic diaphragm, while 
in the female dog the comparable part of the urethra is surrounded by smooth 
muscle; and voluntary muscle is concentrated as a band around and near the 
external urethral meatus. 



Fig. 1. Diagrams of relationship of pubococcygcns muscle to urethra in male and female. 
Note interdigitation of fibers of pubocoecygeus muscle about urethra (arrow). Abbrevia¬ 
tion: Sym.—symphysis pubis; dia.—diaphragm. 


Since cinefluorographic equipment is available in our Medical Center, it was 
thought worthwhile to determine what further information might be acquired 
concerning the mechanism of urination by the use of this’ equipment; and with 
this in mind, the following preliminary work was carried out on 7 dogs and 37 
patients. 

TECHNIQUE 

All of the examinations were recorded on 35 mm. film at camera speeds of 
1)4, or 15 individual negatives per second. Henceforth the individual negatives 
will be referred to as frames. Average x-ray factors were 75 m.a., 125 KiT, 
with added filtration of 1 mm. aluminum. Average scene length was 20 seconds, 
often interrupted several times, depending upon the varying problems of the 
individual examination. Average x-ray dosage per examination was 2 r per second 

^ Young, H. H. and Davis, D. M.: Young's Practice of Urolog}'. Philadelphia: W. B. 
Saunders Co., 1926, vol. 1, chapt. 1, p. 5. . j 

® Wesson, hi. B.: Anatomic, embryological and physiological studies of the trigone ana 
the neck of the bladder. J. Urol., 4: 279-315, 1920. . 

® Griffiths, J.: Observations on the urinary bladder and diverticulum. J. Anat. and I nj - 
sioL, 29: 61-83 and 254-275, 1894-95. , „ 

Huggins, C. B., Raymond, H. E. and McCarroll, H. R.: Urethral clonus; a contno 
tion to the physiology of ejaculation. J. Physiol., 108: 192-196, 1934. , , j i „„r 

u Huggins, Chai-les, Walker, A. E, and Noonan, W. J.: Sympathetic and pudendal no - 
vectomy for vesical atony. J. Urol., 41: 696-714, 1949. 
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measured at tlie ncai point of tlio skin Most of the subjects ueie males oier 
fiffj' yeais of age Several youngci men with terminal malignancies Mere e\- 
nmmed as mcU as seieial Momon Mith bilatcial oophorectomies Satisfactory 
pictuies More made on induidnals Meiglimg 150 pounds oi less, and excellent 
pictuies MOie easily obtained upon patients Meiglimg 125 pounds oi less The 
cmeflnoiographic and photographic equipment haxe been desciibed elscMhore 
b 3 ' Ramsey et al 

The patient Mas piepaicd m the folloMing maiiiici The penis Mas carefnllj^ 
cleaned Mith soap and Matei and a lOT soft rubbci catheter passed pei uie- 
thiam, and the bladdei filled Mith a solution of 30 per cent uiokon* using a 
large bulb synnge As soon as the subject felt a desire to urinate the cathetei 
M as remox cd Generallj 'm e ha\ e used 200 to 400 cc of 30 pei cent in okon to 
elicit a desne to void The patient Mas iisuallx’ pcimitted to lest a feM minutes, 
depending on the type oi phase of mictuiitioii to bo studied He Mas then plated 
betM een the x-ray tube and flnoiesccnt sciecn in a position chosen bj- fluoroscopy 
to demonstrate the legion to be studied, and the scene iiiii foi the predeteirained 
time Iiistiuctions Mere caiefully given to the patient ns to Mhat he Mas to do, 
such as stop 01 start, oi hold the mine, orstiam to emptj'' his bladder Since only 
short exposuics Moie possible (mound 20 seconds) it mbs impcintno that all 
time be used to the best adxantage during the filming of urination 

The \-ray motion picture has a luimbei of advantages in regaid to the study 
of the micturition mechanism One can obsen o the fi nmes in continuous motion 
as M ell as by mdividna! fi ames and also bj' i e\ ersmg the film Fni thermoi e, loops 
can be prepared and these can bo projected and lepcatedly studied as indicated 
With the development of a iicm sIom motion piojectoi m the Department of 
Radiology any desired speed can noM be attained Minch Mill poimit observations 
of bladder and urethial function 

MXTERIAL 

Before studying patients it Mas deemed impoitant to gather information 
on this subject by studying dogs Sei'en dogs under mtravenons nembutal anes¬ 
thesia Mere studied under varying conditions We paiticulailj' studied uimation 
m the normal male and female dog 

In Older not to disturb oi traumatize the luethia and bladder. Me exposed 
the kidney through a flank incision and passed a IF ureteral cathetei from the 
renal pelvis, doiin the ureter and into the bladdei lumen (fig 2) This technique 
also permitted the bladdei to be filled at a distance from the souice of ladiation 
and hence i educed radiation hazaids to the inx estigators 

The 30 per cent urokon Mms then instilled by gravity floM and as soon as 
mine Mas seen at the meatus the x-ray motion picture m as started We discovered 
that the induction of a little air into the bladder thiough the catheter Mould 
initiate urination, and since it took, at times, large volumes of contrast medium 

” Rsmsaj , G H S Watson, J S , Jr , Steinhausen, T B , Thompson, J J , Dreisinger, 
imd Weinberg S Cmefluorographj Radiologx , 6Z. 6S4 600, 1049 

Urokon Mas generoush supplied h\ hiillinekrodt Chemical "Works of St Louis, Mis 
soun 
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to initiate urination in the dog, we adopted the use of air to start urination after 
using around 150 to 200 cc of 30 per cent urokon. 

Urination was already in progress when filming began in all of the dogs stud¬ 
ied and subsequently no changes were noted at the bladder neck. However, 
one can plainly see the external sphincter open and close. In one male dog the 
pudendal nerves ivere approached through a perineal incision and both were 
severed high. This procedure resulted in the disappearance of the previously 
obserA'ed sphincter action. 

In the female dogs the urination was also in progress when filming began 
in all cases studied and the bladder neck was open and similar to that viewed 
in the males. No changes ivere seen in the region of the bladder neck as the 
stream shut off and stalled again. The sphincter action near the urethral meatus 



Fig. 2. Enlargement from motion picture film of dog’s bladder. Bladder has been in¬ 
flated with air by means of catheter inserted through one of the ureters. 

is very clearly seen and confirms the findings of Huggins et al.*® In no instance 
were we able to obtain complete emptying of the bladder in the dog. In one 
female dog we cut the left presacral nerve and it appeared that the left bladder 
wall might be somewhat atonic but further work is necessar}^ to confirm this 
observation. 

In our studies we elected to use patients over 50 3 mars of age because of possible 
radiation hazard to the gonads. Total radiation did not exceed 50 r to any one 
individual. In 2 cases we used patients under 50 years of age -with incurable 
malignant disease not related to the urinaiy tract. Most of the patients had 
benign prostatic hyperplasia with minimal urinary symptoms, and they were 
used mainlj'^ as controls so that their findings could be compared to those seen 
after imrious types of prostatic surgery. 

CASE REPORTS 

Case 1. H. P., R. M. H. No. 121264, was a 44 year old man with moderately 
advanced Hodgkin’s disease and no apparent urinary symptoms or difficulty on 
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urination. Cystoscopio study did reveal, however, a median bar at the bladder 
nook atid diverticula. In figure 3 one can observe steps in the act of starting and 
stopping the urinary stream. Steps 5 to 8 represent successive frames and a 
total time of M of a second. As Muellner et al.* pointed out in their fluoroscopic 
studios, the position of the bladder changes with starting and stopping of the 
urinary stream. Figure 4, A shows the bladder and urethra during urination, at 
which time the base of t he bladder is shaped likea cone. Infiguro 4, /? immediately 
after urination has been interrupted at the external sphincter, the base of the 
bladder is scon to bo elevated and is now more rounded than conical. The pro¬ 
static urethra is distended. A more complete picture of the action is shown in 
figure 3. 



i t 7 B 

Vtci. .t. Tracings from film of case 1. Steps 5 to S arc tracings from consecutive frames 
made at a speed of 15 framc.s per second (total time for tlicsc steps is of a second). 

It should be noted that the segment of the urethra which becomes obliterated 
during contraction of the external sphincter is of considerable length. One 
might suspect that if the external sphincter alone were acting, the region of 
shut off, which is free of contrast medium, would be more confined or more 
focused to a ring-like constriction. Furthennorc some data can now be gathered 
with considerable precision in regard to the time it takes to start and stop as 
quicklj" as %'erbal instructions can be given to a co-operative and understand¬ 
ing patient. In figure 3 from step 3 to step 8 it takes J'-J of a second. It is also 
demonstrated that once the bladder neck opens to permit urine to enter the 
prostatic urethra, even though the patient stops and starts, the bladder neck 
does not close again; the shut off of the stream is seen to be in the region of the 
external sphincter, proximal to the bnlbou.s urethra. 

Case 2. H. II., R. M. II. No. 249228, shows vesico-ureteral rcflu.x in a patient 
aged 72 years with benign prostatic hyperplasia and some decrease in the strength 
and size of the urinary stream and occasional nocturia. In figure 5 the patient 
is actively voiding and the contrast medium can be seen in both ureters (arrow). 
In the x-ray motion picture of this patient the peristaltic waves can be clearly 
seen passing down the left ureter while the patient is voiding. One could explain 
on this basis the manner in which infection might reach the upper tract by way 
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Fig. 4. Bladdei and uretlira, male aged 50. A, subject voiding. B, voiding stopjied In' 
voluntary contraction of c.vternal sphincter. Arrow points to segment of prostatic urethra 
which dilates with urine when external sphincter closes. 

of the column of urine. This obseiYation helps to support the findings of Wey- 
rauch.'^ 

Case 3. M. R., R. M. H. No. 18668, aged 67 years, undeiAvent suprapubic 
prostatectomy for benign prostatic hj'perplasia, and 7 months later the x-ray 
motion pictures were made. In figure 6, A the patient is Abiding, and one’s atten¬ 
tion is attracted to the part of the urethra betAveen the liladder neck and the 
prostatic fossa. This portion of the urethra shortens when the patient stops (fig. 

6, B). FurtheiTnore, the fossa moA’-es upAA'ard AA’ith the ascending bladder AA'hen 
urination stops, and the base of the bladder flattens. The contrast medium is 
seen to disappear completel}’’ from the urethra distal to the prostatic fossa. In the 
x-ray motion picture itself the bladder emptied, and on checking AA’ith a catheter 
after Abiding AA’e found no residual urine. It is of interest to note that there is 
an CA'-en and sj'^mmetrical contraction of the bladder Avhile urination is in prog¬ 
ress, eA^en though the approach AA'as by" Avay of the suprapubic region and a 
sinus existed for a short time betAA'een the bladder itself and the skin. Apparently 
AA"hat fibrosis might be present after healing does not impede the bladder, 
sphincter, or urethral function. Of course, CA^ery attempt is made to preserve 
sphincter competency regardless of the ty"pe of prostatic surgery carried out. 

Case J/.. J. J., S. M. H. No. 363572, aged 66, underAA^ent retropubic prostatec¬ 
tomy" for benign prostatic hy"perplasia. The x-ray" motion pictures Avere made 2 
months after this procedure and shoAA"ed particularly" Avell the segment of the 
urethra betAveen bladder neck and prostatic fossa AA'hich Avas referred to in case 3 
after suprapubic prostatectomy". The question has arisen Avhether part of this 
segment is produced by the thickness of the bladder Avail. During urination (fig. 

7, A) the urethra and fossa are Avell outlined by contrast medium and the urethra 
is widely" open. On stopping the urinary stream (fig. 7, B) the contrast medium 
appears to terminate at the distal end of the fossa in the region of the external 
sphincter; furthermore, no contrast medium is seen beyond the fossa AA’hen the 
urinary stream is shut off. This patient emptied his bladder completely" as demon- 

'^AVeyrauch, Henry M. and Bassett, J. Brandon; Ascending infection in artificial uri¬ 
nary tract: An experimental study. Stanford Med. Bull., 9: 25-29, 1951. 
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Fio 5 BHdder of case 2 RefUi\ of contr ist medium up both ureters is indicated bj ar 
rows In motion picture a peristaltic wave can be seen progrossing doun left ureter during 
active urination 

strated in the moiies and also as dctcimmcd by passing a catheter foi residual 
urine 

Case 5 L W . S M H No 272CC0, and case 6, E P , S M H No 361798, 
represent 2 interesting patients n ith outpouching of the bladdei Case 5 is a 55 
year old man uith a histoiy of painless hematuria on one occasion and some 
vague discomfort deep in the right louei abdomen neai the midline It appeared 
that the discomfort was lessened by urination In the \-iay motion locord one 
sees a single definite outpouching (fig 8, X) After uunation is veil on its way 
(fig 8, C) we observed that the outpouching has disappeared, and the \-ray 
motion picture shows that his bladder has been emptied of contiast medium 


r. 


i 


F 



I 

\ 


Fic 0 C ISO 3 Si\tj seven\car old m m 7 months after suprapubic prostatectomy A. 
during voiding B, cesb ition of voiding \otc that prost itic fossa has moved up n ith blad 
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Fig. 7. Case Sixty-six j'car old man 2 montiis after ietropul)ic prosfalectomy. ^1, full 
urination. B, after shut olT urinary stream. Observe that ])rosta1ic fossa is elevated, as in 
case 3. 

There is no evidence of an}' residual contrast medium to identifj’’ the site of 
the outpouching. Case 6, E. P., S. M. H. No. 361798, a 54 year old woman, with 
bilateral oophorectomj' and E. coli cystitis, had a very definite tenderness on 
vaginal examination in the region of the right side of the bladder floor. In the 
motion picture one sees a similar outpouching of the bladder as that described 
in case 5. We also studied this patient by movies in the supine position and the 
outpouching did not show, but a small spot of contrast medium could be seen to 
follow the great mass of medium in the bladder proper, and on emptying this 
spot was visible near midline. In upright position the outpouching was clearly 
visible. This outpouching, like the one described in case 5, also emptied on urina- 



Fig. S. Three stages of urination in case 5. A, outpouching (airow). B, decrease in sire 
of outpouching (arrow). C, outpouching disappears as urination continues. Double hne m 
region of prostatic urethra is produced by margin of symphysis pubis. 
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tioii. The right side of the bladder was resected with complete relief of pain and 
the infection disappeared. In the x-ray motion picture after surgery, the out¬ 
pouching was not visualized and the bladder was symmetrical and complete 
emptying as demonstrated by movies. Catheterization demonstrated no residual 
urine. It seems reasonable to believe that the outpouchings described in the above 
2 patients have muscle in them since they contract along with the bladder muscle 
itself during micturition. 

In case 7, J. R., R. M. H. No. 179650, a man aged 55, we used successive 
intravenous injections of 70 per cent urokon (without catheterization) and 
demonstrated contrast medium in the bladder. The procedure was as follows: 
15 cc of 70 per cent urokon were given intravonouslj’ and this was repeated 20 
minutes later. IVc observed the bladder region under the fluoroscope until 
we visualized the bladder and then took our movies during stopping and start¬ 
ing. The bladder shadow on the x-ra5' motion picture is fair but the urethral 
outline is poor. We collected the urine to determine the per cent of medium 
in the bladder urine which was found to be about 6 per cent. Urokon is excreted 
slowly as pointed out by Neuhaus ct al,“ and it might bo well to wait for a much 
longer period of time and then, perhaps, better concentration in the bladder 
would produce a bettor shadow and permit improved x-ray motion picture 
visualization of the medium during stopping and starting. In the future this 
method might become clinically useful and eliminate anj- disdavantage of cathe¬ 
terization. 

DISCUSSION 

Cinefluorography has the advantage over fluoroscopic observations and the 
still x-ray film of cysto-urethrography in that it provides both a continuous 
motion and a permanent record. This is of groat help when one deals with a 
number of evmnts that come in close sequence. It is quite possible that during 
continuous motion some changes might be detected that otherwise might go 
unnoticed on the motionless x-ray film. 

Muellner, who has made many notable contributions to our knowledge of 
the mechanism of micturition, observed fluoroscopically that, when a patient 
shuts off the urinary stream, the bladder rises; and with the resumption of urina¬ 
tion, the bladder descends. He reported that the inhibition of the urinary stream 
appeared to occur at the level of the internal sphincter. We obseived from our 
preliminarj' cinefluorographic studies of the individual frames as well as from 
frames in continuous motion, that if the bladder neck is once opened to permit 
urine and contrast medium to enter the urethra adjacent to the bladder neck, 
even though the patient stops and starts, the bladder neck does not close again; 
the shut off of the stream is seen to be in the region of the external sphincter, 
proximal to the bulbous urethra. The shut off taking place in the region of the 
external sphincter may well be aided by the pubococcygeus muscle as previously 
stated. In this instance the contrast medium is seen in the prostatic urethra of 

uNeuluius, Dorotliy It., Christman, Adam A. and Lewis, Howard B,: Biocliemical 
studies on urokon (sodium 2,4,G-lriiodo.3-acetylaminobenaoate). A new pyelographic 

medium. J. L.ab. rt Clin. Mod., 36: J3-49, 1050. 
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the male and is continuous through the bladder neck ivith the contents of the 
bladder cavity. In the 37 patients studied, ive did not once see a shut off at the 
level of the bladder neck, provided the patient had started the stream and it had 
entered the prostatic urethra or the portion of the urethra nearest the bladder 
neck as in the female. Hoivever, as pointed out by hluellner etal.,^- ® the bladder 
neck (internal sphincter) was closed in the resting bladder and the bladder base 
under these conditions was more or less flattened out as compared to the more 
cone-shaped base of actwe urination. 

The photographs in this paper made from the indiiddual frames comprising 
the x-ray motion picture itself do not do justice to the frames in motion. Further¬ 
more, one might object to the poor quality of the photographs reproduced herein 
but it is to be remembered that these are unretouched. The value of both the 
still frames and the frames in motion is that one will have a record of the sequence 
of events in the micturition mechanism ivhich, at present, is not obtainable by 
other methods in current use. An example of the usefulness of cinefluorography 
was seen in case 6, in Avliich we found a little retention of the contrast medium 
during urmation in the supine position. However, in upright position this little 
spot of contrast medium became an outpouching similar to that seen in figure 
8, A. During actiA’’e urination the outpouching disappeared as the bladder emp¬ 
tied. Furthermore, prior to filming the scenes we could observe this outpouching 
on the fluoroscopic screen, and if desired one could obtain a cysto-urethrogram. 

Muellner observed also that, as urination starts, the vertical diameter of the 
bladder becomes larger while the horizontal becomes smaller. We obsen^ed 
this in one patient to a veiy marked degree, but generally speaking, as can be 
seen in the motion pictures, the individual bladder pattern for contraction 
varied considerably, and in most instances as one studied the motion records 
there was even sjTOmetrical contraction of the bladder muscle. Furthermore 
the degree of descent on voiding and ascent on shut off varied considerably from 
individual to individual. 

The influence of catheterization on the mechanism of micturition is appar¬ 
ently not marked. In one patient to ivhom ive gave successive intravenous 
injections of 70 per cent urokon, we obtained a good bladder shadow with 6 
per cent urokon that could be recorded on the x-ray motion picture film, and 
it was demonstrated that the same sequence of events takes place in essentially 
the same manner as that seen after urethral catheterization. Natural^ more 
Avork of this type is planned. It is quite possible that x-ray motion record in 
the study of bladder and urethral function, and perhaps ureteral function, might 
be obtained in thin individuals by successive intraAmnous injections of 70 per 
cent urokon. Furthermore, it is hoped that the use of the image intensification 
tube AAull permit the taking of longer scenes AAuth oblique views and Avith much 
less radiation and probably better definition of the structures being filmed. 

A number of problems could be studied b}'’ this method such as incontinence 
after Amrious types of prostatic surgery, the problem of stress incontinence 
Avhich is ever before the gynecologist and urologist alike, and neurological dis¬ 
orders inAmlving the bladder and urethra. 
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We also believe that the field of vesico-ureteral reflux which has been so ably 
studied by Stewart,'^ Bunge,'® and others, can now be investigated with the cine- 
fluorograph}' in view of the findings in case 2 (fig. 5). With the use of the image 
intensification tube the investigation of vesico-ureteral reflux in children becomes 
possible. Thus we may note from the foregoing findings that cinefluorography 
may have a number of very useful applications in the fields of clinical and 
experimental physiological Urology. 

SUMMARY 

In our cinefluorographie observations of the bladder and bladder neck in 37 
patients, the neck was closed and the base more or less flattened during the in¬ 
active or resting phase before urination. During the active phase of urination 
the bladder descended and the base became cone-shaped. Subsequently, on 
stopping the urinary stream, the cut off was always seen to take place at the 
level of the external sphincter. 

The segment of urethra obliterated in the region of the external sphincter ap¬ 
peared quite long. We agree with Muellner and others that it is likely that the 
pubococoygous muscle has an integral role in the shut off mechanism. 

It appears from our studies that cinefluorography will provide a tool with 
which to study such problems as stress incontinence, incontinence after various 
types of bladder and prostatic surgery, bladder disorders associated with neuro¬ 
logical disease, and other conditions related to bladder and urethral functions. 
In addition, an x-ray motion record of physiological experimental work on the 
urinary tract can be obtained for study at the convenience of the investigator. 

“ Stow.art, Charles M.; Delayed cystograms. J. Urol., 70: 5SS-693, 1053. 

'• Bunge, R. G.; Delayed cystograms in children. J. Urol., 70: 723-729, 1953, 
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ABACTERIAL URETHRITIS, ABACTERIAL PYURIA AND 
REITER’S SYNDRO]ME 

ANGEL F. GOLDEROS 

Thirty-eight years ago, Reiter studied and described a case of urethritis, con¬ 
junctivitis and arthritis, not gonococcal in origin, which has lieen known since 
as Reiter’s sjnidrome. As time has gone bjL man}’- reports of similar cases have 
appeared in the literature and our attention has been frequently called to the 
fact that others simulating this disease presented either urethritis and arthritis, 
or urethritis and conjunctivitis, accompanied by skin, preputial, mouth or eye 
lesions. Abacterial pyuria, as well, has likewise been brought before us evidenc¬ 
ing certain characteristics pertaining rather to those of the so-called Reiter’s 
syndrome, h'luch as been published in relation to these two entities, but careful 
analysis will no doubt show that urethritis has been manifest in a great per¬ 
centage of them. 

During the past 9 years we have had the opportunity of observing three typical 
cases of Reiter’s syndrome; three others, in which one of the components of the 
triad was absent; two of abacterial pyruria and still eighteen more of Avhat we 
called abacterial urethritis, for their complaint at consultation was a simple 
urethral discharge that presented no organisms. All patients were male and only 
one Negro. In all, there was a history of coitus eight to twenty days before the 
appearance of the initial urethral manifestation, although our first examination 
did not always coincide with the onset of the same. Those of Reiter’s syndrome, 
prior to the onset of the joint and eye lesions, gave a history of haA'ing suffered 
in the past, for two to four years, repeated episodes of urethritis which dis¬ 
appeared, spontaneously, within two or three weeks. This was also true of those 
in which one of the triad components was absent. The purely urethritic cases 
were of recent onset and many had never, previously, complained of any urethral 
manifestation, and consulted us because of a persistent discharge in spite of 
former treatments Avith penicillin, sulfas and other antibiotics, AA’hich Avere of no 
avail. In many instances the discharge, as aa’cII as the Requency, burning and 
occasional hematuria, had been made eAmn AA'orse by the use of the antibiotics. 

The discharges haAm Amried in aspect, being at times grayish and mucopuru¬ 
lent and others, definitely purulent and yelloAA'. Those belonging to the first type 
AA'ere accompanied by burning and frequency, but no particular loss of Aveight; 
the purulent ones, in contrast, had more marked manifestations of frequency, 
urgency, dysuria, extreme burning, nocturia, occasional hematuria and, quite 
often, loss of sleep and AA'eight. Ill nourished individuals AA'ith lessened physical 
resistance presented more seAmre symptoms than the robust ones. 

It is relcA’^ant to emphasize the fact that these patients haA'^e been seen during 
the months of March to mid-NoAmmber, AA'ith only a sporadic one betAA'een the 
middle of NoAmmber to March, but CAmn this one claimed that his initial symp¬ 
tomatology started AA’ithin the first mentioned interval; AAdrich makes us stop 

Read at annual meeting, Southea.stern Section of American Urological Association, 
Palm Beach, Fla. April 12-15, 1951. 
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and wonder if this manifest poriodieitj' of occurrence ma}’ not, in some way. 
be related to the unproven etiology of Reiter’s disease. 

The multiplicity of accompanying lesions observed in relation to these condi¬ 
tions varies from superficial erythematous manifestations of the preputial mu¬ 
cosa and skin to superficial idcerations of the preputial mucosa and glans penis, 
violet-colored lesions of the palate, keratitis, iritis, conjunctivdfis, arthritic and 
even e.Ktensive and generalized skin lesions, similar to psoriasis in aspect. In 
fact, one of our patients had undergone treatment without improvement for 
such an ailment and was referred to us because of the accompanying urinary 
symptomatology already mentioned. It was noted that each skin lesion, con¬ 
sisted, in its beginning, of a tiny, purulent accumulation around a hair follicle 
which, lasting for 24 hours, disappeared to give way to a veiy small, pinkish-red, 
and at first slightly elevated, erythematous lesion with reddish border, without 
scales, at times confluent, which gradually grew varied in size, forming then thick 
scales of grayish color. The glans penis was also covered by a thin scaly lesion 
which pealed off readily. 

Another patient was referred because of a persistent conjunctivitis and iritis 
limited to one eye only, its vision progressively going from had to worse in spite 
of opthalmologio treatment, and whoso history revealed he had suffered, on and 
off for two years previously, spontaneously disappearing urethritis. 

In the great majority we have noticed a definite, circumscribed, reddened and 
edematous mcatal orifice lesion, and there has been present, in all, a generalized, 
discrete adenitis, which in itself suggests a systemic invasion, probably by way 
of the lymphatics, which might explain the observed multiplicity of lesions. 
Clinically, we consider these two manifestations most characteristic and of great 
help from the standpoint of diagnosis. 

Cystoscopy must be carried out under anesthesia, particularly if the symp¬ 
tomatology has persisted for some time because, otherwise, the discomfort and 
pain caused by the presence of the instrument, plus the distention produced by 
the irrigating fluid, will often force us to discontinue it. In all three diseases the 
cystoscopio picture is the same and, to my interpretation, of diagnostic im¬ 
portance. The degree of inflammation and invasion of both vesical mucosa and 
prostatic urethra, as well as the diminution of vesical capacity, depend on the 
duration or acuteness of the episode. 

A reddish-violet hued bladder mucosa, with little edema and mild inflammatory 
invasion of the neck, trigone and prostatic urethra, is noted when cystoscopy is 
performed immediatelj' after the appearance of the exudate. Ten days to two 
weeks after the initiation of the symptoms we find, however, that not only are the 
inflammatory changes more intense but they may, in extension, surpass the 
trigone, involve the ureteral orifices and often go beyond, affecting the rest of 
the mucosa, in which case the bladder capacity will then be notably diminished 
and as a result, the mucous membrane bleeds easily if unduly distended. Cathe- 
terized specimens of urine from the kidneys will not show any' bacteria. 

Following cystoscopy there have been no thermic reactions of any sort, in 
spite of the existing purulent exudates, urethral and vesical mucosal inflammatory 
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lesions and of the prostate, at times, which makes this a curious observation. 

Cases of abacterial pjmria woth unilateral hydronephrosis, urethral and vesical 
mucosal inflammation, edema and diminution of bladder capacity, plus others 
viith bilateral hydronephrosis and hydro-ureters, have been reported. In many, 
nevertheless, hydronephrosis had not been demonstrated and we have only ob¬ 
served it in one instance so, naturally, since this happens in some but not in all, 
we wonder what may be the mechanism involved in its development. 

The following facts stand out from the careful study of the films obtained in 
the hydronephrotic ones. The pelves and calyces are dilated, though the latter 
ones do not greatly change their normal contour; the ureter is also dilated and, 
often, presents marked narrowing of its inferior portion as it enters the bladder; 
this being, perhaps, the reason for so many reports pointing out the fact that, in 
such cases, catheters cannot be pas.sed to the renal pelves. Furthermore, since 
wide meatotomy had to be carried out (biopsies later reported as leukoplakia) in 
2 patients with abacterial urethritis—for cicatricial stenosis and thickening of 
the urethral meatus—because of their inability to void, we venture to point out 
the possibility that, in the aforementioned cases of abacterial pjmria with hydro¬ 
nephrosis, narrowing of the ureteral orifices may be caused by the same mecha¬ 
nism responsible for the meatal stenosis in those of abacterial urethritis. Thus, 
in those cases that develop narrowdng of the ureteral orifices, intramural ureteral 
edema, diffused cystitis and lessened bladder capacity the patients wll have, in 
our belief, a greater tendency to the development of hydronephrosis and hydro¬ 
ureter than those in whom the mucosal invasion does not go beyond the inner 
limits of the trigone. This interpretation may be of significance, when one con¬ 
siders that, occasionally, as has been reported, nephrostomy and even uretero- 
intestinal anastomosis have been resorted to, in order to alleviate these patients. 

Because of the serious renal complications, disabling manifestation of arthri¬ 
tis, eye lesions, progressive depauperation and physical inability that some of 
these individuals present, I wish to stress a fcAV simple concepts that may be of 
help, in diagnosis, from a practical standpoint, so that adequate and early treat¬ 
ment may be instituted. 

We must keep clearly in mind that a most detailed history should be taken, 
with particular reference to previous self-limiting attacks of urethritis, e 3 'e, 
joint, meatal or preputial manifestations, whenever a case of abacterial urethritis 
is suspected, for this seems to be the starting point of all three conditions. The 
inspection of the urethral meatus is of special interest, for its characteristic ap¬ 
pearance cannot be confused. Look for a discrete adenitis, which later becomes 
generalized but is finst noticed in the inguinal and femoral regions; insist, be¬ 
sides, on performing cj’^stoscopy, for its t 3 ’’pical picture is of eas 3 '' interpreta¬ 
tion and, therefore, of value. 

Many of these patients, as we have alread 3 ’- mentioned, had undergone various 
antibiotic treatments, prior to our investigations, always without evidence o 
positive results. We have, instead, simply administered mapharcide, in doses 
of 0.06 gm. every fifth day, totaling ten to fifteen, together with polyvitamins 
and ample dietary regimen, with surprising and definite results, observed, often 
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enough, shortly after its institution. The decrease in the exudate, ocular, ar¬ 
thritic, meatal and preputial lesions, together with the notable amelioration of 
pain, frequency and burning on urination, have, from the start, been remarkable. 
Finally, the confirmed improvement of their appetite, physical aspect and well¬ 
being, plus the gradual disappearance of all manifestations, including the adenitis, 
until recuperation, should in themselves, be ample demonstration of its efficiency; 
considering that all the patients, as of todajq apparently have remained cured. 

Avenida de Italia 257y Havana, Cuba 

REFERENCES 

ABEnnAKT, Carl: Abacterial pyuria, acute and chronic: Its progress and treatment. J. 
Urol., 63: 903,1950. 

Baines, G. H.: Abacterial pyuria and Reiter’s syndrome. Brit. Med. J., 2: 605, 1947. 
Bauer, W. and Engleman, E. P.: A syndrome of unknowm etiology characterized by ure¬ 
thritis, conjunctivitis and artliritis. Trans. Assoc. Am. Pliys., 47: 307, 1942. 

Briggs, W. T.: Sterile pyuria. J. Urol., 62 : 283,1944. 

TT -r. 1 ' ... (iiggasc. J. Urol., 62:415,1944. 

D ■ of a fiUrablo agent pathogenic for mice from 

1047. 

Hankey, S. M. and Stept, R.: Abacterial pyuria; response to aureomycin. J. Urol., 63: 
912, 1950. 

Hollander, J. L. et al.: Arthritis resembling Reiter’s syndrome. J. A. M. A., 129: 593, 
1945. 

Lever, W. F. and Crawford, G. M,: Keratosis blenorrhagica without gonorrhea (Reiter’s 
disease). Arch. Dermat. & Syph., 49:389,1944. 

Rosenblum, H. H.; So-called Reiter’s disease. U. S. Knv. Med. Bull., 44; S76,1945. 
Solomon, A. A.: EtTect of arsenotherapy on upper urinary tract changes in infectious 
abacterial pyuria. J. Urol., 69: 252, 1948 
Sargent, J, C,;Reiter’s ayndcome, J, Urol., 64:556,1045. 



The Journal of Urology 

Vol. 73, No. 3, March 1955 
Printed in UjS.A. 

TRANSPOSITION OF THE PENIS AND SCROTUM: CASE REPORT 

DANIEL B. McILVOY and HENRY S. HARRIS 

Transposition of penis and scrotum, sometimes referred to as marsupial type 
of genitalia, has been described in the literature eight times. Repair of this defect 
has been reported onty once. 

IRnman in his textbook of Urologj”^ mentions one case in a stillborn. He re¬ 
ports another that grew to manhood with good function of the penis which was 
located between the scrotum and anus. 

Hontain reports in the Spanish medical literature a case of transposition of the 
penis and scrotum. 

Segal reported a double parasitic monster with multiple congenital defects 
includmg prepenile scrotum, absence of one lddne.y and adrenal gland. The infant 
lived onlj’- 2 months. 

Francis reported a case that lived only a few minutes after birth and was found 
to have a complete absence of the urinaiy tract. He mentions another case 
reported in the German literature as living and apparentl}' healthj' at several 
months of age. 

Huffman reported a case that Ih'ed only 19 days after birth and had anomalies 
of the upper urinary tract with ureters probably emptying into the bowel. 

Campbell reports an 11 month old boj”^ described as hanng a penis dangling 
from his perineum behind a partially bifid scrotum. The child had no other con¬ 
genital anomalies and correction was carried out by splitting the scrotal skin and 
bringing the penis anteriorlj’’ into normal position. 

We wish to report an additional case of transposition of the penis and scrotum 
in a child who also had urinaiy obstraction due to a diverticulum of the prostatic 
urethra. Reconstruction of the urinary tract was successful!}’' carried out. 

CASE REPORT 

H. L. ]\I. (Hospital Registry No. 1292) was a 10 month old Negro boy first 
admitted to the hospital with a marked distention of the bladder, temperature^ 
103F, and a congenital deformity of the penis since birth. The mother stated the 
child had had frequent attacks of fever and swelling of the lower abdomen. The 
urine had never come out in a definite stream but passed out through the penis 
constantly in a drip. Other than for moderate constipation the child had de¬ 
veloped normall}’’. Examination disclosed that there was transposition of the 
penis and scrotum (fig. 1). The scrotal contents appeared normal and in nomal 
position but the penis was noted to hang from the anterior anal wall and 
directed in a downward and slightl}’- backward position. The organ was of very 
small caliber but about 8 cm. in length. The urethra would admit no larger than 
an 8F ureteral catheter. Urine (500 cc) was drained out of the bladder and 
diodrast injected for cystography (fig. 2). There was no evidence of reflux of the 
dye into the uretei-s. Under vinethene anesthesia a suprapubic cystotomy was 

Accepted for publication Julj' 29, 1954. 
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Fig 1 A, photograpliof patient ^Mth transposition of penis and scrotum follow mg supra 
pubic c\stotom^ but prior to repair B, sho\Mng reversed position of penis ind scrotum 
reins directed backward over anus C, photograph taken da^ of operation showing plastic 
tube in urethra and penis pulled through scrotum D, child voiding C weeks after repair 
Suprapubic tube still in place 



Fig 2 C^ stogram and urethrogram showing diverticulum in prostatic urethra obstruct 
ing urin ir\ How 
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done and a 16 Foley catheter left in the bladder for drainage. The child did well 
following operation; the temperature fell to normal; and he was discharged to be 
followed as an outpatient with a suprapubic tube in place (fig. 1). 

Followmg the first admission the child did well, gained weight, and developed 
normally. Several attempts Avere made to dilate the urethra but Avithout success. 
It Avas felt that usuall 3 ’ the filliforms could not be passed into the bladder. The 
child AA'as re-admitted to the hospital at the age of 22 months and appeared to 
be in excellent health. The suprapubic tube Avas draining AA-ell. He Avas able to 
void verj”^ small amounts through the urethra and continued to have a re.sidual 
urine of 150 cc. An attempt Avas made to pass an infant cj'stoscope through the 
urethra under vinethene anesthesia. The instrument Avould not pass by the 
prostatic urethra. The suprapubic tube aa'us removed and a cystoscope was 
passed through the opening into the bladder and A-icAv of the bladder obtained. 
It Avas noted that the bladder AA'as large and atonic, there being a rather deep 
pocket beloAv the leA'el of the urethra. X-raj’^s revealed a large di\'erticulum (ap- 
proximatel 3 ' 2 cm. in diameter) of the prostatic urethra situated on the anterior 
wall. After considerable manipulation it AA'as decided that the child should be 
discharged to aAA-ait further definitiA'e treatment AA'hen the effects of the trauma 
to the urethra had subsided. 

He AA’as agam followed as an outpatient. It AA'as found that urine drained aa'cII 
through the suprapubic tube but onl3' a feAv drops at a time AA'ere A'oided through 
the penis. The child AA’as admitted to the hospital a third time at the age of 28 
months. With the patient under a general anesthetic, a transA’erse incision Avas 
made just aboA'e the S3’mph3'’sis pubis and both recti muscles detached from the 
S 3 Tnph 3 ’-sis. The transA’ersalis fascia and fat OA’er the prostate AA’ere carefully 
AA’iped aAV’a 3 ’. A longitudinal incision over the loAver portion of the bladder aa’os 
made. Traction sutures were attached to the aa’uII of the bladder AA’ith elevation 
into the wound. A small cuived hemostat was passed through the neck of the 
bladder into the prostatic urethra. The blades of the hemostat were opened and 
an incision made through the anterior wall of the prostate into the diverticu¬ 
lum of the urethra. This diA’erticulum AA-as found to be smooth and contain a 
curled up filiform AA'hich had been passed through the penis just prior to the 
operation. The urethra Avas dilated up to 14F after meatotom 3 ’' was done. A 
potyethelene tube of that size AA’as passed through the urethra to the bladder. The 
end m the bladder Avas secured to a Malecot suprapubic catheter AA'ith stainless 
steel AAire which protruded out through the lumen of the catheter to prCA’cnt 
its slipping out of the urethra before healing had occurred. TheAA’all of thebladder 
and the prostatic urethra were closed Avith interrupted chromic 000. A drain was 
placed in the space of Retzius. The rectus muscles AA-ere re-attached to the s 3 Tn- 
ph3"sis pubis and the skin Avas closed AA’ith interrupted catgut. The penis AA’as 
dissected aAA’a 3 ’ from the anal canal b 3 ’ making an incision around the complete 
circumference of the penis at its junction Avith the anal canal. A stab AA’ound was 
made through the inferior portion of the scrotum and a second one through the 
superior portion. The penis, including the poR^ethelene tube, AA’as passed through 
a tunnel made from one of these stab Avounds to the other. The skin at the base 
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of the penis was sutured to the lower portion of the scrotum while the skin in 
the distal portion of the penis was sutured to the skin at the upper margui of 
the scrotum. Small tissue drains were placed near the suture Hue. It was with 
considerable difficulty that the posteriorly cun'ed urethra was mobilized and 
placed into the usual normal anterior cun'C. The wound healed without infection 
and the child was dismissed from the hospital with the tube in the urethra and 
the suprapubic tube still in the bladder. Three weeks following operation the 
urethral tube was removed and the bladder distended with water through the 
suprapubic tube. The child at once voided a large stream through the urethra 
and seemed to have fair control. Six months later he voided well through the 
urethra. 


SUMMARY 

The literature on transposition of the penis and scrotum has been reviewed. 
An additional case with plastic reconstruction has been reported. 

522 E. Main St., Bowling Green, Ky. 
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PHYSIOLOGY OF TESTIS 
EARL T. ENGLE 

From the Deparlmeni of Obstetrics and Gynecology, Columbia University College of Physicians 

and Surgeons, Nctv York, A'. Y. 

There has been little progress in the physiology of the testis or the prostate 
in the last few years. Active interest in cellular chemistry and cellular content 
of the testis has provided some new concepts. 

We have accepted for long that the major hormonal role of the testis was the 
production of testosterone, presumably by the interstitial cells. However, we 
have known also that estrogens could be extracted from testes of the bull and the 
stallion. Quite recent!}’’ Goldzieher has shown that significant amounts of estradiol 
can be extracted from human testes. 

Haddock and Nelson have shown that an increase in urinary estrogen occurs 
following treatment of men with chorionic gonadotrophin and conclude that this 
increase is related to the increased activity of the Leydig cells. 

Doctors Huggins and Scott and others feel that the Sertoli cell is the source of 
origin of testicular estrogens. This is certainly true in the dog which can develop 
a Sertoli cell adenoma. The localization of estrogen production is less certain in 
man, there being no veiy precise cytochemical metliod of identifying this steroid. 

We have made some effort to identify and localize specific substances in the 
human testis, but really definitive statements cannot yet be made. 

The presence of lipid is shown to vary in the Sertoli cells according to age and 
testis pathology. The lipid of the Sertoli cells is seen as small, discrete granules 
in normal young men, while in young men with progressive tubular fibrosis, 
in cases with no germinal epitheUum, the droplets are large in size, displacing the 
nucleus. We consider that this lipid is degenerative in nature. 

It is seen that in most normal testes there is a close correlation of the amount of 
cholesterol and of lipid in the interstitial cells. In many normal testes of young men 
we have been unable to demonstrate more than traces of cholesterol. We assume 
that this may be due to a continuous and rapid conversion of this precursor 
cholesterol to an effective steroid. This assumption is supported by chemical 
studies on the adrenal cortex and the corpus luteum of experimental animals 
which demonstrate a high rate of conversion from cholesterol to the effective 
steroid with little storage. 

We have been unable to demonstrate cholesterol in the cells of the tubule, 
especially the Sertoli cell Avhich does show intense reaction for lipid. 

The difference in lipid reaction in the Sertoli cells of young men as contrasted 
with aging individuals is striking. However, the large globular fat inclusions of 
the Sertoli cell appear to indicate degenerative changes, and not storage of any 
hormone complex. 

As another method of trying to untangle the metabolic relations of the testis 
with especial reference to spermatogenesis has been the use of the Mchlanus 
technique for mucopolysaccharides. 

Read at annual meeting, American Association of Genito-Urinary Surgeons, Shawnee- 
on-Delaware, Pa. May 26-28, 1954. 
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This sugar complex is found in the normal testis of young men in the sperma- 
tozonia and the Sertoli cell in great abundance. In a 25 year old patient with 
sterility with tubular fibrosis there is a marked reduction of those substances, 
as it also is in cases with a “reduced rate of spermatogenesis.” We can only de¬ 
duce that this represents a metabolic defect depending on oytological, vascular 
or hormonal disturbances related to infertility. 

The rate of testosterone production by the testis has now boon given a credible 
figure. We have known that a typical young male eunuchoid could bo maintained 
on a daily dose of 25 mg. o.d. of testosterone propionate with maintenance of a 
positive nitrogen balance and reduction in creatinine excretion, but have had 
little information of the phj'siological rate of production of this steroid. 

By two ingenious human experiments, Dobrincr, Gallagher, et al. at the Sloan- 
Kettering Institute have shown the difference in the excretion rates of androster- 
one and etiocholanolone in normal human males. Preparations of testosterone 
were labeled either with C“ or deuterium. These labeled steroids were put in a 
microcrystalline suspension, which was then put into a solution of human serum 
albumin and saline. The solution was administered by intravenous infusion con¬ 
tinuous over an eight hour period in noimal men. 

By computing the excretion patterns of etiocholanolone and androstorone, the 
two principal conversion metabolites of testosterone, during the first 48 hours 
after injection, the total amount of recovery could be determined. There was 
close agreement between this method and recovery of labeled substances. 

From these veiy accurate and important studies these investigators state, 
and I quote, “It was calculated that the daily production of testosterone bj^ a 
normal man does not exceed 3G mg. and that Ic.ss than 17 mg, per 24 hours is a 
more credible estimate.” 

As you know the recovery of steroidal estrogens excreted in the urine after 
injection is very low—about 7 to 10 per cent of hydrolyzed or conjugated estro¬ 
gens may be recovered in the urine, the major pathway of excretion being by way 
of the entero-hepatic system with biliary excretion of most estrogens in the feces. 

In contrast to this Dobriner, Gallagher et al. have reported that only about 5 
per cent of the labeled testosterone could be recovered in the feces and little or 
none of the usual degradation products. 

This points up a significant difference in the metabolic pathways of gonadal 
steroids between men and women, and affords essential background material 
when one speculates on the cancerogenic role of estrogens and androgens in 
woman and man. 

SUMMARY 

In closing it might be said that the pressing needs for further research on testis 
physiology relate to the pituitary gonadal action and the role of steroids in sper¬ 
matogenesis. There is still no direct knowledge of these problems as related to the 
human testis. As a result of our meager information we are almost helpless in 
starting the metabolic machinery by which deficient testes may be induced to 
make sperm, or make adequate amounts of spermatozoa tor complete fertility. 

I am sure that the materials are in our hands but we have been totally unsuc¬ 
cessful in applying them. In the case of the pituitary gonadotrophins the availa- 
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ble preparations wliich are proteins in nature are currently both too impure and of 
a low potency. Of the available steroids we have not yet been able consistently to 
achieve our goal. The basic groundwork of research has not yet been finished 
and we are left rather impotent in any therapeutic methods for relief of male 
infertility. 

The opportunity afforded for studies in steroid metabolism by the newer 
attempts at a palliative therapy of inoperable or recurrent breast cancer has 
advanced our understanding of these processes to a marked degree. '\''ery exten¬ 
sive group efforts have been made to find some steroid complex which might be 
cancerostatic and an effective pituitaiy inhibitor, without the undesirable viriliz¬ 
ing effects of the androgens. To date such cancerostatic activities of these prep¬ 
arations are directl}’^ correlated with their virilizing effects. 

The search for new compounds which might properly and effectively regulate 
and control the activity of the anterior pituitary will continue. Within this 
framework of metabolic interaction between the trophic hormones of the pitui¬ 
tary and the steroid production of the adrenal, testis, and ovary, lies the answer 
to manj’’ metabolic diseases, and the solution may, possibly, give us new in¬ 
sights into cancer itself. 
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CLASSIFICATION OF TUMORS OF TESTIS: A CLINICAL AND PATH¬ 
OLOGICAL STUDY BASED ON 105 PRIMARY AND 13 SECONDARY 
CASES IN ADULTS, AND 3 PRIMARY AND 4 SECONDARY CASES 
IN CHILDREN 

M. M. MELICOW 

From the Squier Urological Clinic and Prrsbt/lerian Hospital, Colmnhia University, College 
of Physicians and Surgeons, New York, N. Y. 

An interesting family of tumors is that which originates in the testis (Dean; 
Dixon; Friedman and Moore; Rusche; Sauer, Watson and Burke; Scully). The 
family divides itself into 2 main branches; one branch that usually jdelds to 
surgery and/or radiotherapy and another that is more aggressive and frequently 
resists any form of therapy. This difference in response is striking in pure strains 
of the two divisions, but there are mixed and hybrid forms in which the patho¬ 
logical patterns are complex, the clinical course is variable and the outcome 
unpredictable. It is important therefore to have a comprehensive classification 
of all testicular tumors. Many classifications have been made but some are com¬ 
plicated and confusing and others incomplete. I should like to submit a “work¬ 
ing” classification of this disease (fig. 1, table 1). The classification is based on 
the following postulates; 

1. That the majority of tumors of the testis arise from its component elements. 
The significant cells that comprise the latter are: 

a) Spermatogones and their derivatives. These are the “germ” cells and tumors 
that originate from them are “germinal tumors." 

b) Interstitial cells, Sertoli cells and cells that line the rete testis. Tumors 
arising from these cells and from the testicular stroma are the “nongerminal 
tumors". 

2. That the family of “germinal” tumors is composed of two subgroups be¬ 
cause of differences in response of the original germ cells to some unknown car¬ 
cinogenic agent(s) or factor(s). The response varies as follows:— 

a) When the germ cells are stimulated to divide and multiply but at the same 
time retain their trigerminal potential and maintain the original appearance, the 
resultant tumor is a unicellular mass known as seminoma. 

b) When the carcinogenic agent(s) or factor(s) not only stimulate the cells 
to divide but at the same time also force them to release the trigerminal potential 
inherent in their nuclei (this without benefit of union with an oocyte), then a 
chain of events is set in motion which simulates the development of an embryo 
(fig. 1). The resultant masses comprise the embryomatous and teratomatous 
tumors. In normal pregnancy the fertilized ovum rapidly divides to form a blas- 
tula with an inner cell mass and an outer ring. Chorionic cells differentiate from 
the latter. The counterpart for this stage is seen in the embryomatous tumors. 

Read at annual meeting, American Urological Association, New York, N. Y., June 2, 
1954. 

Aided by funds donated by Mr. Arthur Solomon and Mr. Jobn Given Sr. 
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GERMINAL TUMORS TESTIS 



CHORIO- EMBRYONAL TERATO- ADULT 

EMBRYOMA CARCINOMA CARCINOMA CARCINOMA TERATOMA 



PURE SEMINOMA 


Fig. 1 

On rare occasions one does encounter a tumor that contains blastulas (embrj'oma) 
accompanied I)}-- chorionic tissue (choriocarcinoma). In normal pregnancy the 
blastula quickly breaks into a well recognized pattern of three germ laj’^ers: 
ectoderm, mesoderm and endoderm. The blastulas in the testis, too, are trans¬ 
formed into such layere. The compres.sion bj' neighboilng tissue and the ‘un¬ 
natural’ en\'ironment produce a hodge-podge distortion of the primari'’ layers, 
with some laj^er, usuall}’’ endoderm, outgrowing the rest {embryonal carcinoma). 
In normal pregnancy the three germ layere now tend to differentiate into tissues, 
organs and systems. Should an aberration occur at this stage then a teratoid 
monster may form. On the basis of the postulate one surmises that similar at¬ 
tempts at differentiation into tissue elements within the distorted primitive 
la 5 ’^ers of a germinal tumor result in the formation of a ieratocarcinoma. Complete 
differentiation into organs and systems characterizes the normal fetus at terai. 
In an adult teratoma of the testis there is likewise an advanced differentiation of 
the conglomerate mass into tissue and organoid elements (fig. 1). 

It is to be expected that the extremes in these groups of germinal tumors would 
be rare, and they are indeed: embrjmmas, because they are temporary and un¬ 
stable and quickly go to form embiyonal carcinomas; and adult teratomas, 
because in most cases metastases, in either the embiyonal or teratocarcinoma 
stages, kill the patient before local differentiation can occur. Choriocarcinomas, 
too, are infrequent. They are highly invasive, can cause local hemorrhage, in¬ 
farction and scarring and thus they may leave no local trace in the testis (fig- 
2, A). Their metastases, however, can grow luxuriantly and destroy the host. 
Embryonal carcinomas and teratocarcinomas constitute the major portion of 
germinal testicular tumors. 
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Tabll 1 Classification of tumors of tcslis 


Primarj 

I Germinal 

1) Pure seminoma 

2) rmbrjomatous and teratomatous tumors 

Embrj omatous 

a) Embrjoma 

b) Choriocarcinoma 

c) Embr\ on il carcinoma 
Teratomitous 

a) Toritocircinoma 

b) Adult teratoma 

3) Combinations of 1 and 2, and of the subgroups of 2 

II Isongerminal 

1) Interstitial cell tumors 

2) Sertoli cell tumors 

3) Tumors of rete testis 

4) Miscellaneous Tumors—’androblastcmi, >pjnadroblastoma, ?granulosa cell 
tumor, iinclassifiablc tumors 

5) Tumors of testicular stroma—fibroma, lipoma, hemangioma, etc 
Secondary 

I Ljmphomas, pi ism icj tom vs, leukemic and l>mphoc\tic infiltrations, etc 
II Carcinomatosis Mith involvement of testis 



^ ** *■ ‘ tumors Seminoma and embryonal tumor 

contain one or both components Over 
circles Chorionic elements in embryoma 
asion and infarction Distant chorionic 
metastasis can thrive while locally onl} scar remains and/or embrj onal elements may dif 
terentiate through into toratocarcinoma or adult teratoma 

£$, behavior pattern of cell components of testicular tumors Histologicallj, seminoma 
bciiaves like other somatic tumors while embrjonal testicular tumors simulate processes 
in embrio rormcr are differentiated at start and tend to become anaplastic, latter start 
as anaplastic colls and tend to become differentiated 
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B. Secondary 4 cases 

to the lymphomas. 2 cases 

to sjTOpathicoblastoma. j pagg 

to retinoblastoma. 1 


SEMINOMA 

Seminoma, the “somatic” tumor of the testis, is usuallj^ a painless, smooth, 
hard, heav}'- mass, homogeneous in consistency and pinkish on section. Gre3dsh 
areas of necrosis, sometimes resembling caseation, are often present, and occa- 
sionalb^ small foci of fresh hemorrhage. The microscopic sections reveal masses 
of fairlj'’ large, usuallj’’ oval cells with prominent, well staining nuclei. It is for this 
reason that the tumor has been called unicellular, monocellular or large cell car- 
emoma. Branchhig connectiA'e tissue trabeculae divide the masses of cells into 



Fig. 3. Seminoma pattern. Note masses of large cells, connective tissue trabeculae and 
Ij'^mphocytes. Latter were perceptibly diminished in fatal cases. 

compartments. A Ijraphoid stroma of variable intensity, said to be of good prog¬ 
nostic import when prominent (Di.\'on,- Sauer, Watson and Burke), is seen in 
the stroma (fig. 3). The neighboring testicular tissue is compressed, the tubules 
are usuallj'' atrophic and interstitial cells are variable. Occasiojialty their lining 
cells show enlarged hj'-perchromatic nuclei which resemble those of seminoma. 
They maj'' be actual tumor cells that liave infiltrated tlie lumen or maj^ represent 
an in situ change of spermatogones, stimulated to activity by “contagion of 
malignancy”. It has been noted that a real inci-ease in interstitial cells is usuallj' 
associated with a less favorable outcome than when their number is unchanged 
or diminished (Di.xon). Anaplasia is accompanied bj' ^'ariation in cell and nuclear 
size and shape, an increase in mitoses, and a decrease in stromal elements and 
lymphocj'tes. Seminomas tend to metastasize ^da Ij'mphatics, and usuallj' land 
in the retroperitoneal Ij'mph glands and lungs, but metastases to other areas or 
organs are not uncommon. Seminomas are usually highlj' radiosensitive. 

A diagnosis of seminoma was made in 55 patients either bj' examination of the 
excised scrotal mass (51 times), abdominal mass (P. C.) (1 time), retrovesical 
mass (P. L.) (1 time), or on biopsy of the abdominal mass (L. S.) (1 time), axil- 
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lary lymph node (B. Z.) (1 time). One patient (T. W.) had a positive Virchow 
node and another (A. II. S.) had positive right inguinal and femoral lymph 
nodes. All tumors in this group, except 2, were pure seminomas. The mixed 
seminomas contained a solitary focus of adult teratomatous tissue: cartilage in 
one and sebaceous cysts in the other (Mason). Both patients are alive and free 
of tumor more than 5 years following orchiectomy. Seminoma components and 
cells resembling 'seminoma' cells were seen in 3 patients with embryonal carci¬ 
noma and in 2 patients with tcratocarcinoraa. These findings are included in the 
latter subgroups. 

Symptoms and their duration. The usual complaint was painless swelling in the 
scrotum. Occasionally the patient noted a dragging sensation and rarely he 
complained of backache. Frequently the tumor was discovered accidentally 
while bathing, or during some activity such as wrestling or bicycle riding. In one 
patient (P. R.) the tumor was discovered during a routine physical examination. 
One patient’s (T. W.) chief complaint was a swelling in the neck and neither he 
nor his physician was aware of the tiny mass involving his right testis. After 
receiving the pathological report of seminoma on the biopsied cervical lymph 
node the finding prompted a more careful c.xamination of the scrotal contents. 

Many patients gave a history of mild or moderate trauma; usually, however, 
this was an a posteriori thought. Severe trauma, such as a direct kick to the testis, 
or being struck locally by some other solid object, was a serious complication 
and was usually followed by metastasis and death. The scrotal mass in four of the 
patients was tapped several times because hydrocele was suspected. Hydrocele 
fluid was found in association with tumor in only one of these cases (J. W.). In 
the remainder, however, dry or bloody taps had been obtained. Two of these 
patients died of metastases. In the fourth (P. R.) excmciating pain and marked 
swelling of the scrotum developed after the tapping. An emergency operation 
was performed for what was thought to be a hematoma but a large seminoma 
with areas of hemorrhage was found. The patient is alive and free of tumor 18 
years after orchiectomy. These e.xperiences suggest that tapping a tumor of the 
testis is equivalent to any other .severe trauma and this in addition to the delay 
in instituting adequate treatment may help to disseminate the disease. 

Out of 3G patients who sundved for 2 years or more, in four the duration of 
Sl'mptoms before operation was unknown. In 2 patients (J. S.; J. W.) with tumor 
and hydrocele, symptoms had been present for 1}^ and 3J^ years. In one case 
(N. S.) with a previous orchiopexy, the swelling had been present for 2 years. In 
the remaining 28 patients the average duration was 5.G months. In 13 patients 
who died, the duration of symptoms before operation was considerably longer 
in the majority of the cases. In seven it was 15 months and in 3 patients the 
swelling had been present for 3, 5 and 8 years respectively. Two patients (S. R.; 
A. S.), however, came for relief only 2 and 3 months after discovering the mass 
but nevertheless succumbed to the disease. 

Age. The age incidence for seminoma showed a peak in the 30M0 year group 
(fig. d), more than half of the tumors having occurred during that decade. The 
youngest was 21 years; the oldest 74 years. Two out of 7 patients in 20-29 group 
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The sources of some of the gonadotrophins and their effects are not completely 
known or understood. The pituitary gland does elaborate a follicle stimulating 
(F.S.H.) and leutinizing hormone (L.H.). The former produces hypertrophy of 
the uterus and an increase in weight of the ovaries of an injected immature rat. 
The latter causes hyperemia, o\nilation, corpora hemorrhagica and corpora 
lutea. In the rat the presence of hyperemia is considered a positive reaction (posi¬ 
tive Aschheim-Zondek test). During pregnancy chorionic tissue elaborates a 
powerful gonadotrophic hormone Avhich is excreted in the urine and which can 
induce changes similar to the leutinizing hoimone. Choriocarcinoma also elabo¬ 
rates gonadotrophins and the urine of a patient with such a tumor causes changes 
in an injected animal similar to those seen in pregnancy. 

It has, however, been noted that follicle stimulating hormones, anterior pitui- 
tar3^-like hormones, maj'- be present in the urine under a ^^ariet3^ of circumstances 
(Engle; Gold; Melicow, Robinson, Ivors and Rainsford). This, plus the personal 
equation involved in interpreting the findings in the ovaries and utems of an in¬ 
jected rat, has resulted in false reports. One of the conditions that ma3'-stimulate 
the pituitaiy to excrete gonadotrophic hormones, is unilateral or bilateral or- 
chiectom3^ The reduction or cessation of the inhibitoiy effect b3'- testosterone 
ma3’^ be the factor. Thus the Aschheim-Zondek test should be perfoimed both be¬ 
fore and after orchiectomy so as to avoid the possible confusion which may fol¬ 
low a positive postoperative report without a preoperative one for comparison. 

G3mecomastia, too, can occur under a variety of conditions. The common de¬ 
nominator in all apparently is estrogenic excess. The latter ma3' come from any 
of many sources (Berthong, Goodwin and Scott; Engle; Gold; Melicow, Robin¬ 
son, Ivers and Rainsford; Sel3'-e, McEven and Collip). Even seminoma is said to 
occur with g3mecomastia and/or a positive Aschheim-Zondek test. Since micro¬ 
scopic sections of an embryonal carcinoma ma3>^ superficially resemble a seminoma 
and since block sections of a testicular tumor are usuall3'’ not prepared, some 
doubt is thrown on the accurac3'’ of the diagno.sis of seminoma in these cases. The 
destmetion or removal of androgenic elements (b3" unilateral or bilateral orchiec- 
tom3’^ or disease) may allow the unopposed accumulation of estrogens, from other 
sources (?adrenal cortex), which is then reflected in development of gyneco¬ 
mastia. 

In several patients in our series g3nnecomastia developed after unilateral 
orchiectomy for tumor. Their urine gave negative Aschheim-Zondek reactions 
before operation. It is of interest to note that 2 patients (J. W.; L. R.), age 33 
and 71 , came primaril3'’ for relief of g 3 mecomastia. Biopsies of their breasts 
showed hyperplasia. One of the patients had had an orchiectom3^ for undescended 
testis and the other for tumor 25 years prior to the present illness and in each a 
neoplasm was found in the remaining testis. It was suspected before operation 
that the3'’ had embryonal carcinomas with trophoblastic elements, but such was 
not the case. Only seminomas were found. The positive Aschheim-Zondek test 
may have been due to an excess of gonadotrophins elaborated by overactivit 3 '^ 
of the pituitary gland uninhibited because of destmetion of the remaining testis 
by tumor. 
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Table 4. Operations on 100 cases of (jcrminal Unnors of testis 


1 

1 


Excluded from Survival Rate Table 
--—- 1 

Available for Survival Rale Table 


Number 
of Cases 

Orchiec¬ 

tomy 

Bionsy ' 
only 

D. of 

Orchiectomy at Squier Cl. 

i 

1 

elsewhere 

cause 

Simple 



Seminoma 

55 

2 

2* 

2t 

33 

14 

2* 

Embryonal car- | 

23 

1 

1 

— 

14 

7 i 


cinoma ' 

Teratocarcinoma 1 

17 

It 


1 

» 



Adult teratoma 

5 1 

— 

i - 

— 

3 


— 

Total 

100 1 

i 

4 

3 

2 

64 

25 

2 


* There were 3 patients witli cryptorchid testes; 2 in lower flanks (1 excision, 1 biopsy); 
1 retrovesical excision (i.c., tumor in ectopic testis). 

t One patient was killed 1 yr. after orchiectomy, 1 died of pulmonary embolus 2 days 


p.o. 

t This was a radical operation performed at Fort Tilton Hospital. 

Seminoma versus hjtn-phosarcoma. There were 4 patients, ages 54, 56, 60 and 67, 
in whom an erroneous diagnosis of seminoma was made either on the biopsy (1 
time), operative specimen (2 times) or at autopsy (1 time). All suffered from 
lymphomatous tumors. An anaplastic seminoma and a bizarre lymphoma may 
be confused for one another, particularly when the ■preseniing symptom is a scro¬ 
tal mass. It is important to call attention to this possible error since the prognosis 
in the two diseases is so different, being fairly good in seminoma and ultimately 
hopeless in lymphosarcoma. The age incidence is about the same. Lymphosar¬ 
coma may involve scattered Ijunph gland groups whereas seminoma usually 
involves regional portals first. Cutaneous nodules are not unusual in Ijnmpho- 
sarcoma but such a manifestation of metastasis from a seminoma was not en¬ 
countered in our series. 

Seminoma and other primary tumors of the testis usuallj’’ expand and com¬ 
press neighboring testicular tissue and thus a .sharp line of demarcation tends to 
form which separates the two. Iir secondary tumors, particular^ the lymphomas, 
the neoplastic ceils flow like lava between tubules dismpting and distorting 
them (fig. 5). The atrophic tubules appear as islands in a sea of neoplastic cells. 

Operative procedures. Simple orchiectomy tlrrough a scrotal or inguinal incision 
was performed 35 times; the radical operation which iuchrded a dissection of the 
retroperitoneal fascia and lymph nodes, limited usuall}’’ to the same side as the 
tumor, 14 times; and abdominal resection for tumor in undescended and ectopic 
testes, 2 times (table 4). The survival rate is listed in table 2. 


THE EMBKYOMATOUS TUMORS 

Embiyonal carcinoma includes embryoma, choriocarcinoma and a group of 
tumors of varied microscopic pattern. All these neoplasms are uniforml}" aggres- 
swe and almost all display a predilection for vascular invasion. Some of the 
patients complained of a painful scrotal swelling which was irregularly hard an 
at times tender. On section the tumors appeared as pinkish masses lined ndti 
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jagged, grayish, moth-eaten borders. They frequently contained scattered crim¬ 
son pools of fresh hemorrhage. 

The type of embryonal tissue that developed following the release of the tri- 
germinal potential was probably governed by general and local, biological, 
chemical (Pendocrine), physical and other unknown factors. The latter probably' 
varied in every case. It was not surprising, therefore, to have found few em¬ 
bryonal carcinomas that had an identical micro.scopio layout. Varialion was the 
essential characteristic of this tumor. The sections on rare occasion showed 
blastula-like structures (embryoraa), lying in a wild stroma containing foci of 
chorionic tissue and hemorrhage (figs. 6-8). Usually' the hodge-podge of embry¬ 
onal tissue showed a preponderance of tissue elements which were interpreted 
as of endodermal origin. Papillary formations and pseudoglandular stmetures 
were present (embryonal adenocarcinoma). Intertwining infolded lay'ers of fairly 
large cells supported by a vague mescnchy'mal stroma were frequently seen. At 
times the tumors wore made up of small cells in clusters surrounding small 
spaces. This pattern has been labeled mesodermal carcinoma. Tumors mth 
myxomatous components also occurred. There were three typical embryonal 
tumors associated with masses of large cells that closely resembled seminoma. 
Finding seminoma cells near an embryomatous tumor was not surprising since 
not all germ cells need necessarily have released their trigerminal potential in 
response to the carcinogenic agent(s) or factor(s). There were several embryonal 
carcinomas whose cell pattern superficially resembled seminoma (fig. 8, B), but 
close examination revealed a solid array of large cells almost devoid of connective 
tissue trabeculae and lymphocytes. Block sections eventually exposed foci of 
papillary and pseudoglandule formation. A few of the tumors showed a sprink¬ 
ling of tissue that had undergone slight differentiation along the lines of a terato- 
carcinoma. The merging of embryonal carcinoma with teratocarcinoma can be 
explained on the basis of the moving picture process as expressed in the postu¬ 
late. The line of demarcation between embryonal carcinoma and neighboring 
testicular tissue was not a sharp one. Infiltration between tubules and into the 
lumen of tubules was seen often. Masses of large, elongated, deep staining cells 
in syncytium were characteristic of chorionic tissue (Atkinson; Ogden), but 
occasionally solitary', hyperchromatic, giant cells were also present. Signet ring, 
smudgy, cuivaceous cells lying in close proximity to paler cells, which have been 
called appliqud cells, were also encountered. They are looked upon by' many as 
a form of chorionic cell (fig. 7, C). 

There were 23 patients, in our series, on whom a diagnosis of embry'onal car¬ 
cinoma was made. In one, only a biopsy was possible, and in another orchiectomy 
had been performed elsewhere. In the remaining 21 patients, simple orchiectomy 
was performed 14 times and the radical operation 7 times (Cahill). Of the former 
one had his operation 1 year ago and is alive and free of cancer to date and four 
are alive more than 5 years since their operation. In eight out of nine patients 
who died of their disease, the average duration after the simple orchiectomy was 
8 months, the shortest was 2)^ months and the longest 17 months. In one patient 
the exact date of death is unknown. Of the 7 patients who had the radical opera- 
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Fig. 7. Choriocarcinoma patterns. A, syncytiotropliobiasts anil cyfotrophoblasts. B, oiiisters of cliorionio colls inv.ailing blooil vessel. C, ap- 
pUqu6 cells in embryonal carcinoma. 
























Wm 












562 


Fiu. 8. Embryonal carcinoma, yl, glaiulular pattern, li, solkl cell pattern. C, invasion of blood vessel. 
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tion, four suiatvccI 1, 5, 6}^ and 12 years respectively; and the duration after 
orchiectomy of the three who died was 14 day's, 6 and i months. The radical 
operation in this small series of cases seemed to offer greater hope of salvage. 
The study also indicated that patients surv'iving 2 years without recurrence may 
have escaped the disease (table 2). 

Symptoms and their duration. The usual complaint was a unilateral swelling of 
the scrotum accompanied, in about half the cases, by local pain and/or tender¬ 
ness. Two patients complained of backache, one of pain in the chest, one of 
hemopty'sis and several of loss of weight and weakness. Severe trauma seemed to 
play an important role in spreading the disease in G cases. One patient (J. C.) 
gave a history' of injury to his left testis when he fell off a scaffold. This occurred 
10 mouths prior to admission to the hospital. Another patient (N. G.) stated 
that his left testis was hit by a pitched ball 4 years before his present illness. The 
testis had remained large ever since the accident but suddenly increased in size 
over a period of 3 months. A third patient (A. B.) was kicked in the left testis 
2 months prior to his admission to the clinic. Three other patients also gave a 
history' of severe blows to their testes one to several years prior to seeking relief 
for the swollen organs. All but one of these patients died of metastases. 

One patient (A. B.) came to the clinic because of the discomfort caused by an 
abdominal mass. During the routine examination a sivelling of the left testis was 
discovered. The excised tumor proved to be an embryonal carcinoma and the 
abdominal mass a metastasis. An interesting case with a multiplicity of lesions 
in the same testis was that of a 28 year old patient (R. D.) with a history of 
mumps at the ago of 9. Ho had lived in the Belgian Congo for 15 y'ears and while 
there became ill with malaria and filariasis. He then came to the Squier Clinic 
for relief of a markedly swollen scrotum. Aspiration of the right testis revealed 
adult Filaria volvulus, filariasis was also found in 5 skin biopsies and Plasmo¬ 
dium falcipamm in the blood. The cervical lymph nodes were swollen, and 
numerous hard masses could be palpated in the region of the thyroid gland. 
Clinically it was thought that in addition to the filariasis he also had carcinoma 
of the thyroid gland. A biopsy obtained from the neck showed a malignancy of 
unknown origin and a biopsy' of the testis showed a cicatrix. The patient died 4 
mouths later and autopsy revealed an embryonal carcinoma of the right testis 
with generalized metastases. 

The longest duration of sy'mptoms in embry'onal carcinoma, before orchiec¬ 
tomy , in patients who survived 5 years or more was G months, and in the maj ority' 
it was 3 months. The average duration in 10 patients who died of this disease 
was 14 months but there were some cases even in this group in whom the symp¬ 
toms had been present for 1 to 3 months only'. There was one patient (R. O’B.) 
age 51, whose swelling of his right testis had been noted for only' one week, y'et 
retroperitoneal metastases were found and removed at the time of the operation. 
This patient has survived 2 y'ears to date without recurrence. 

Age. Ihe age incidence in embry'onal caremoma was greatest between 20 and 
35 years (13 out of 23 patients). The y'oungcst was 19 and the oldest 61 y'ears of 
age (fig. 4). 
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Size and iveight. There seemed to be no significant relationship between size or 
weight of embryonal carcinoma and suiwival. The tumors as a group were smaller 
than those seen in seminoma. The lightest weighed 36 gm. and the heaviest 205 
gm. 

Side. Eleven of the tumors were located in the right testis and 12 in the left 
(table 4). In seven out of 9 patients rvho sundved 1-17 .years after orchiectomy 
the tumor was located in the right testis; in onlj-^ 2 patients did it arise in the left 
testis. On the other hand, in 14 patients who died of embiyonal carcinoma, the 
left testis was the primaiy site in 10 patients and the i-ight in 4 patients. This 
difference maj’’ be due to the great propensitj^ of embryonal carcinoma for vascu¬ 
lar invasion, and the direct spread afforded 1 ) 3 ’^ the left spermatic r-essel. 

Gynecomastia and die Aschheim-Zondek test. There were 4 patients Avith em- 
br 3 'onal carcinoma, three of whom had g 3 mecomastia and positive Aschheim- 
Zondek tests before orchiectom 3 ' and one in whom onl}’’ urinarA' gonadotrophins 
were present. In all the cases t 3 "pical chorionic tissue was found and all died of 
metastases. 

One of the patients was a 28 3 ’ear old man (N. 0.) rvhose left testis had been 
struck b 3 ' a pitched ball. Sections of the tumor showed an embryoma and chorio¬ 
carcinoma. Numerous blastulas of vaiying size and shape were also found (fig. 
6 , A). The case was reported b}’’ us in detail in the Journal of Urology in 1940. 

Another patient (W. C.), age 34, had a radical excision of an embryonal carci¬ 
noma. Onty a few clumps of trophoblasts were seen but several hemorrliages and 
an area of infarction were also present. One 3 'ear later the patient returned with 
symptoms of gastro-intestinal obstruction and an upper abdominal mass. Op¬ 
eration showed invasion of the duodenum b 3 ' a retroperitoneal tumor which on 
biopsy revealed chorionic tissue. Two patients (B. R. 31 and C. C. 34 years) had 
chorionic elements in their tumors but did not show gynecomastia. 

In conclusion, embryonal carcinoma is a tumor of diverse pathological pattern 
but of unifonn potential for invasiveness, particularly via vascular channels. It 
runs the gamut from blastula with chorionic support to germ laN'er preponder¬ 
ance. It is a fascinating pleomorphogenic tumor. 

TERATOCARCIKOMA 

On the basis of the postulate teratocarcinoma ma3' be looked upon as a par- 
tialty differentiated embryonal carcinoma. It usualty occurred as a large, nodular, 
oval mass, hone3mombed vith C3fsts, interpolated with gre3dsh, glistening, gristly 
areas of cai-tilage, or flaked Avith foci of hemorrhage or necrosis. The microscopic 
sections revealed a kaleidoscopic arra3’- of spaces lined b}’’ columnar epithelium 
of endodermal origin, and/or of cystic areas lined 63'’ a keratinized epithelium of 
ectodermal origin, and/or scattered foci of young cartilage of mesodermal origin. 
Nenm elements A\ith rosette formations, goblet cells, pigmented stnictures and 
a variety of structures vaguel3’' resembling those of distant organs have been 
reported. The inteiwening tissue Avas usually mesenchymal in appearance and 
wildty groAAing like that in embryonal carcinoma (fig. 9 ). 

There were 17 cases in this subgroup. It is of interest to note that four of the 
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Fig 9 Teratocarcinoma A, pseiidoglandulcs m malignant stromi C, columnar epithelium lining gl iiids C’, myxomatous irea 
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cases of teratocarcinoma were originally looked upon as embryonal carcinomas 
until additional sections revealed areas of partial differentiation such as pale- 
staining yoimg cartilage or glandular epithelium. In one patient (P. N.), age 32, 
two discrete lesions were found in his left testis which had become enlarged over 
a period of 6 months. One was an embryonal carcinoma and the other showed 
areas of differentiation into a teratocarcinoma. There were 2 patients with a pic¬ 
ture suggestive of chorionic tissue in a teratocarcinoma. One was a 17 year old 
boy (D. P.) who was brought to the hospital with severe pain in his chest, 
dyspnea, hemoptysis, loss of weight and appetite, of 2 weeks’ duration. Radio¬ 
graphs of the chest revealed metastatic malignanc 3 ^ A tiny nodule was felt in 
the left testis. A left hydrocele was said to have been present during infancy and 
had receded. The Aschheim-Zondek test was positive. An inguinal orchiectomy 
was performed and a small, oval cyst measuring 0.9 bj-- 0.8 cm. was found which 
was lined by a keratinized squamous celled epithelium. Surrounding it was an 
anaplastic stroma and within the latter was the scar of an infarct. It was our 
opmion that a choriocarcinoma had been present which broke into a blood vessel 
and metastasized to the lungs but destrojmd itself locallj’’ leavmg an infarct and 
a scar. The lung metastases thrived. Locallj’- the sur\’i\nng embryonal elements 
went on to partially differentiate and formed a teratocarcinoma. The patient 
died one month after his operation. Unfortunately an autopsy was not obtain¬ 
able. This case is similar to the one reported by Graver and Stewart in which 
autopsy pro^'-ed the presence of chorionic masses in the lungs. 

Teratocarcinoma is thought to be less aggressive than pure embiyonal carcino¬ 
mas, but invasion and metastases bj'^ the more active areas of undifferentiated 
tissue can and do occur. In the metastases one maj’^ find either embryonal oav- 
cmoma or teratocarcinoma. The latter probablj" represents partial differentiation 
within the metastasis. 

Suiwival rates are shown in table 2. All deaths occurred within one year after 
operation. One 20 year old patient (R. C. W.), who had a radical orchiectomy, 
survived years before finally succumbing to metastases. He was operated on 
at the Fort Tilton Hospital and then received manj'- courses of radiotherapy for 
metastases to the lungs. A little over 5 y^ears later the patient was admitted to 
the Squier Urological Clinic with evidence of liver and lung involvement. A 
needle biopsy of the liver showed a metastasis from a teratocarcinoma. This post¬ 
operative duration before death was the longest in our series of testicular turaoi-s. 

In summarjq teratocarcinoma is a stage between embiyonal carcinoma and 
adult teratoma. It can therefore contain, on the one hand, elements of an em¬ 
bryonal carcinoma including chorionic tissue; and on the other it maj' show, less 
commonly, a preponderance of adult tissue. 

ADULT TERATOMA 

Adult teratoma, according to the postulate, is a germinal tumor in which 
complete differentiation of its embrjmnal elements has taken place. It is to be 
expected that a true adult teratoma is rare and there were only 5 cases of this 




5G7 





..4 ^.---t %Lrv 


'.« ^i-\ 

** 



^ ‘ ; t t>« ^1. m ** '■* rt 

^^... . U. V" ^'fY o* 

► '\4 ; •'' ..»*' J! «■ °A; -«< 

,V,-A;';; \ c-^; ,V!- f: 

f C a vS^ „i^- .'N'ii 

R‘<,'.’-,i V.\''Jv-’i.';:.^^,o 

Li - -.JL CW-Su-V-^ - -*k». i6t* A 0 ^ -. V'' O 


56S 


Fig. U. a and B, uongorminal tumors. A, interstitial cell tumor. B, granulosa cell tumor. Note Call-Exner bodies. C, tumor in 2 year old infant. 
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type in our series. Two of the patients (A. G.; R. B.) wore 19 years of age, one 
was 40 (J. B.), one was 53 (A. B.) and one was 57 (M. K.). 

One tumor weighed 35 gm. and the remaining ones were large and hcavj' (150, 
200, 300 gm.). On section they presented a varied appearance. The cut surfaces 
were either pinkish grey or reddish brown. Elements were usually bound closely 
together. Ai'eas of fibrosis, foci of cartilage, multiple cysts containing gelatinous 
or straw colored fluid or cheesy material were scattered throughout the mass. At 
times the tunica formed a thick, bluish purple sac filled with old blood. In such 
cases it was difficult to distinguish the lesion from an old hematoma except by 
block section. The microscopic studies revealed areas of adult cartilage, bone, 
squamous cell cysts, mucus glands resembling intestinal glands, all lying in a 
relatively well differentiated adult stroma (fig. 10). Four of the patients have 
survived from 5 to 13 years after operation. The fifth patient (A. B.) was op¬ 
erated on 3 months ago at which time he was free of metastascs. 

It is essential in all cases to do block sections in order to ferret out a possible 
hidden focus of malignant tissue. Such an area would explain the incongniity of 
a diagnosis of adult teratoma which is benign, in the presence of distant metas- 
tases. Should the search prove futile, the diagnosis of adult teratoma may still 
hold since it is possible for the malignant area of a teratocarcinoma to have 
metastasized before it continued to differentiate locally into adult tissue (fig. 
2, A). 

TUMOnS IN CHILDREN 

Tumors of the testis are rare in children (Boehme, Bagley and Pumphrey; 
Gnotts; Magnes and Bryant). Seminomas apparently do not occur in that age 
group. This observation is in accord with the impression that atrophy is a pre¬ 
requisite for the development of a seminoma (Haines and Grabstald). 

There were 7 cases of tumors in children, three primary and four secondary. 
The 5 year old boy (W. A. J.) with an interstitial cell tumor has been included 
in the discussion of nongenninal tumors (fig. 11, .4). The only germin.al tumor 
in a child, in our series, was removed from an infant (T. C.) 2 years and 2 months 
of age in whom the testicular swelling was noted shortly after birth. The excised 
specimen showed a lesion which resembled the mesodermal type of embrj'onal 
carcinoma (fig. 11, C). He made an uneventful recoveiy following simple orchiec¬ 
tomy and is alive and well 13 years after operation. The third case was that of a 
7 year old boy (J. G.) who came to the Babies Hospital because of swelling of his 
right testis of 3 months’ duration. This was clinically diagnosed as a hydrocele. 
Simple orchiectomy was performed and the small testis within the hydrocele 
sac showed the picture suggestive of lymphosarcoma or possibly localized tym- 
phoid hyperplasia. Surruval to date after 8 years, without recurrence or evidence 
of metastasis, suggests that the latter diagnosis may have been the correct one. 

The four secondary tumors were all found during autops 3 ^ examination. The 
children ranged in age from 3 to jmars. In all cases the testes had apparently 
become targets of metastatic spread from a fulminating malignancy. The primary 
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lesions were Ij’-mpliosarcoma, reticulum cell sarcoma, sympathicoblastoma and 
retinoblastoma (fig. 11). 

NONGERMINAU TUMORS OF TESTIS 

Interstitial cell tumors are uncommon (Bonser and Robson; Christeson and 
Nettleship; Gaiwey and Daniel; Grabstald, Haines and Morrow; Hooker, 
Gardner and Pfeiffer; Mayers; Melicow, Roliinson, Ivers and Rainsford; Lewis 
’48; Twombly, Meisel and Stout). There were five in our series. Three were dis¬ 
covered following orchiectomy and two were found at autopsy. In the latter 
instance the patients, 53 and 71 years of age, were free of any discernible endo¬ 
crine disturbance. The lesions were benign and covered many low power fields. 
Of the 3 patients who were operated on for testicular neoplasm, one occurred in 
a boy (fig. 11, A), age 5, whose case history was published in the Journal of 
Urology in 1949. The 5-year follow-up shows accelerated lione maturation as 
revealed by radiographs of the hands and forcaj-ms, and some slowing up of the 
precocious sexual development. It is important to call attention to case 6 in 
table 3 in that report—it should be excluded since it did not occur in a child. 
Rigoletti’s case was unilateral (Gaive}'^ and Daniel). 

The two interstitial cell tumors in adults who came to operation were not 
associated with any obr-ious endocrine disturbance. They were large and each 
measured 8.0 by 7.0 by 7.0 cm. Both patients are alive and well 7 and 8 j'ears 
folloAving orchiectomy. 

The component cells of the tumors were of two types. Those in the boy were 
fairly large, polygonal in shape and contained discrete nuclei and prominent 
nucleoli. The cytoplasm was eosinophilic and often contained a homogeneous 
yellowish-brown pigment, 'i^acuoles were at times seen. These have been demon¬ 
strated as being due to droplets of isotropic fat. The cell type resembled some¬ 
what that seen in tumors of the adrenal cortex associated with adrenogenitalism. 
The ciystalloids of Reinke which are occasionallj' present in Lej'dig cells were 
not demonstrated in the neoplasms. The tumors in the adults often contained 
small cells rich m a homogeneous eosinophilic cjdoplasm. 

GRANULOS.V CELL, TUMOR 

This unusual tumor was found in a 52 year old man (T. T.) who complained of 
swelling of the right testis for 5 years. It measured 13 cm. in diameter and 
weighed 850 gm. Sections revealed masses of small cells lying in a dense fibrous 
theca-like stroma which was at times hyalinized. The cell clusters contained 
areas which resembled Call-Exner bodies (fig. 11, B). The slides have been re¬ 
viewed by other pathologists, including those interested in pathology of the 
gynecological tract, and all concurred in the diagnosis of granulosa cell tumor 
(Engle; Lattes). There was no indication on the patient’s chart that an endocrine 
disturbance was present. There has been no follow-up of this case. 

It is of interest to note a similar lesion reported by Cohen and Diamond in a 
21 year old man with congenital anomalies of the urinary tract and generalized 
osteitis fibrosa. 
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MISCELLANEOUS TUMORS 

Sertoli cell tumors, androblastomas and other nongerminal tumors, such as 
have been reported in medical literature (Lewis and Stockard; Teilum) were not 
encountered in our small series of nongerminal tumore. There was an incidental 
finding of an adrenal cortical rest in the cord of a patient (W. A.), age 35, who 
had a seminoma of the left testis. 

SECONDARY TUMORS OP THE TESTIS 

Secondary tumors of the testis were uncommon (Mason; London and Gross- 
man; Turley and Moore) and when discovered were usually mistaken for semi¬ 
noma. This was particularlj' true when a lymphoma spread to the gonad and the 
patient presented himself with a swelling of the latter as his chief complaint. It 
was assumed that the tumor was primarj' in the testis and that other masses 
elsewhere were metastascs from it. The microscopic sections resembled a bizarre or 
anaplastic type of seminoma. When the chief complaint was an enlarged axillary 
or cervical lymph node, the condition was clinically diagnosed as lymphosar¬ 
coma, Hodgkin’s disease or tuberculosis, until biopsy of a lymph gland revealed 
metastatic seminoma. It is important to recognize these possible errors since 
lymphoma is incurable at present and seminoma has a relatively good prognosis 
when treated adequately. 

There were 13 cases with secondary tumors in our series. The ago range was 
from 39 to G7 and the majority (Graver and Stewart) wore over 50 years of age. 
The pathological findings ranged as follows: 1) Ijunphosarcoma, 4 cases; 2) 
reticulum cell carcinoma, 4 cases; 3) plasmacytoma, 4 cases; 4) carcinoma of bile 
ducts, 1 case. 

Four patients had secondary Ij'mphosarcomas of the testis. In one the condi¬ 
tion was diagnosed correctly after orchiectomy, in another the testicular swelling 
was mistaken for seminoma and in the remaining 2 patients the lesions were 
found at autopsy. There were 4 patients with reticulum cell sarcoma. The lesions 
in 3 of the cases were diagnosed as “anaplastic” seminomas until a thorough 
review of the original and additional sections revealed the tnie lesion. The fourth 
case was clinically diagnosed as seminoma but the microscopic sections showed 
the picture of a reticulum cell sarcoma. 

A report of the findings on the 4 patients with plasmacytoma was published 
in the Journal of Urology in January 1954. 

It is important to emphasize agam that primary neoplasms of the testis, par¬ 
ticularly seminomas, tend to expand and thereby compress neighboring testicular 
tissue. In secondary tumors, particularly the lymphomas or plasmacjdomas, 
the tumors tend to infiltrate between tubules with the latter lying like islands 
in a sea of small anaplastic cells (fig. 5). 

SUMMARY AND CONCLUSIONS 

A re\new of 108 primary and 17 secondary tumors of the testis in adults and 
children has been presented. 

Neoplasms involved the right testis more often than the left (about 5 to 4). 
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Primaiy testicular growths were di\aded into germinal and nongerminal:— 

a) those that developed from spermatogones (germ cells) were germinal (over 
95 per cent of the total). 

b) those that developed from Sertoli, interstitial and rete cells, or stroma were 
nongerminal (less than 5 per cent of the total.) 

A classification of germinal tumors based on the following postulates was pre¬ 
sented ;— 

a) seminoma is a tumor composed of spermatogones which have retained their 
intranuclear trigerminal potential. 

b) embryonal carcinoma, teratocarcinoma and adult teratoma are a family 
of tumors derived from spermatogones from which the intranuclear tri¬ 
germinal potential has been released. 

ISIixed germinal tumors were not uncommon. The postulates helped to explain 
the occasional discrepanc}" between the appearance of a primary tumor and its 
metastasis. 

Pure seminoma tended to develop in ati-ophic testes. The greatest incidence 
was between 30-40 years; there were no patients under 20 years of age in the 55 
cases of seminoma. 

Seminoma usually metastasized by way of the lymphatics and tended to be 
radiosensitive. 

In 3 patients seminomas developed in abdominal testes; one of these was in an 
ectopic testis. 

In 2 patients seminoma developed 22 yearn after orchiopexy rvluch had been 
performed at the ages 14 and 15, respectively. We recommend that orchiopexj' 
be performed before puberty, between the ages of 5 and 7. Biopsj' should precede 
the procedure, orchiectomy being indicated if atrophy is found. 

The 2- and 5-year survival rates in seminoma, even in patients with pre¬ 
operative metastases, were relatively’’ good (70-S0 per cent) with simple or radical 
orchiectomy followed by’’ radiotherapy^ 

The average postoperative duration of patients who died of seminoma was 12 
months, the longest was 30 months (1 case). 

The largest tumors developed in abdomiiral testes. 

The embryomatous and teratomatous tumors occurred most frequently be¬ 
tween the ages of 20 and 35 and there were 4 patients out of the 45 cases who 
were under 20. All the neoplasms in this major group, except the adult teratomas, 
were aggressive, tended to invade and metastasize by way’’ of the blood vessels 
and were radioresistant. There was a ty’pe of solid cell embryonal carcinoma 
which microscopically’ resembled seminoma. 

The 2- and 4-year survival rate in the relatively’ small group of cases indicated 
a trend toward better results with radical orchiectomy’ than with the simple 
operation. All patients received postoperative radiotherapy’. 

The average postoperative duration of patients who died of embryonal carci¬ 
noma or teratocarcinoma was less than 1 y’ear. One patient, with a teratocarci¬ 
noma, suivived 5]^ y’ears after radical orchiectomy’ but finally’ succumbed to 
liver and lung metastases in spite of intense radiotherapy. 
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All patients iiith embryomas and choriocaiciiiomas died of their disease It is 
important to distinguish between choiiomc cells, giant cells and applique cells 
since, in our senes of cases, the lattei tjpes were not always invasue 

Teratocarcinoma was the stage intervening between embiyonal caicinoma 
and adult teratoma and there were tumors of this vanety in which the former 
piedominated and otheis in which diffeientiated tissue dominated The undif- 
feientiated areas, however small, were significant from the point of luew of 
malignancy and possible spread 

Adult teratomas were the completely differentiated tumore They were rare 
It w as difficult to differentiate an old hematoma w ith granulation tissue, fibrosis, 
cholesterin deposits from an adult teratoma m which hemorihage had occiiired 
A positii e Aschheim-Zondek test w as usually obtained in patients w ith tumois 
containing chorionic tissue A pseudopositiie test fFSII) maj result fiom a 
vanety of causes emanating fiom the testis or other foci and should not be con¬ 
fused with a tiiilj positive luteinizing reaction (LH) 

The Aschheim Zondek test should be standardized and peiformed loutinely, 
pre- and postoperativ ely on all cases 

Gynecomastia is usually related to hypciestrinism from any souice Choiionic 
tissue IS a majoi source, but there me othei factom that can allow estrogens to 
accumulate 

The majouty of nongeiminal tumois wore of the interstitial cell variety The 
granulosa cell tumoi in out series was an interesting pathological finding 
There were 17 secondary tumois 13 in adults and 4 in children The majority 
were lymphomas and cancers of a similar ongin 

Lymphomas metastasizing to the testis were sometimes mistaken both clin¬ 
ically and pathologically foi seminoma, particularly w hen the presenting symp¬ 
tom was a testicular swelling A correct differential diagnosis in these lesions is 
impoitant, in view of the difference m prognosis 
Pnmaiy testicular tumois were lare in children There were no seminomas m 
this gioup 

The authoi thanks Drs 11 Lattes, E T Engle, G F Cahill and A P Stout 
foi their help and co operation in the use of mateiial, and Misses L Urbach and 
A Ivuehn foi secretarial w ork He is paiticularly giateful to Dr John W Fertig 
for his assistance m prepaiing the statistical studies 
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PERINEAL BIOPSY COMBINED IVTH RADICAL RETROPUBIC 
PROSTATECTOjMA" for early CARCINOMA OF THE 
PROSTATE 


HAROLD P. McDonald, WILBORN E. UPCHURCH anu 
CLINTON E. STURDEVANT 


There are two accepted operations for total prostatectomy: the radical perineal 
method first described and used by Dr. Hugh Young in 1904 and the retropubic 
method advocated more than forty years later by Mr. Terence Millin of London. 

Advantages claimed for the perineal method are accessibility of the prostate, 
dependent drainage, and a high cure-rate in patients properly chosen for radical 
prostatectomy. 

Technical difficulties sometimes encountered in radical perineal operations as 
well as occasional damage to the rectum with resultant recto-urethral fistula, 
even in the hands of the most competent operators, have served to prevent wide¬ 
spread acceptance of the perineal approach. Also, the frequency of loss of sphinc¬ 
ter control with partial to complete incontinence has been discouraging. Further¬ 
more, complete removal of the entire seminal vesicle on each side, which in every 
case should be done, is at times difficult or almost impossible to accomplish. 
This is true on occasion in the hands of even the most expert perineal surgeon. 

Proponents of the retropubic approach for radical prostatectomy point out that 
it offers easier access to the prostate and seminal vesicles, better exposure for sure 
dissection and hemorrhage control, less danger of rectal injury, less difficulty 
in complete removal of the seminal vesicles and is followed by less urinary in¬ 
continence. 

The principal objection to bo said for radical retropubic prostatectomy is the 
fact that this approach does not lend itself to a reliable biopsy procedure, hence 
patients are not infrequently subjected to radical prostatectomy without proper 
confirmation of the presence of cancer. Furthermore, once embarked on the road 
of radical prostatectomy by this approach the operator is committed, and after 
severance of the membranous urethra the procedure must be carried through. 

Soon after Millin’s first visit to this country, being impressed with certain ad¬ 
vantages of the retropubic exposure, we began to use it for very large prostates 
and for cancers of the prostate when they were deemed to be operable. Certain 
criteria for performance of radical prostatectomy have evolved. They are 1) 
histological confirmation of cancer by biopsy, 2) absence of evidence of local 
spread on rectal palpation, 3) absence of demonstrable metastases by x-ray or by 
elevation of serum acid phosphatase, 4) satisfactory general condition and age as 
to life expectancy, cardiovascular renal status, nutritional state and mental out¬ 
look. 

Paramount among the criteiia necessary before radical prostatectomy should 
be performed is the histological confirmation of the presence of cancer cells. 
Biopsy may be done by a needle punch through the perineum into the suspected 
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area of the prostate or b^' transurethral resection, being certain of obtaining 
the suspected tissue bj" digital pressure througli the rectum over the hard area 
toward the fenestra of the resectoscope as the cut is being made. Neither the 
needle punch method nor the transurethral approach has been found to give 
satisfactorj’- results as to accuracj’- in diagnosis of prostatic cancer. Colby found 
the needle biopsj' to be no more accurate in diagnosis of prostatic cancer than 
the examining finger of the trained urologist. By far the most reliable method of 
obtaining biopsy of suspected prostatic cancer is b}' direct perineal exposure of the 
posterior and lateral lobes of the pro.state and removal of the thus exposed in¬ 
durated portion for microscopic stud 3 ^ The microscopic studj’ maj’^ be made 
rapidl}' b}' frozen section in which case the total prostatectomj’- maj"- be per- 
foiTned immediate^. 

According to Colb 3 ', the interpretation of frozen prostatic .sections was proven 
later to be incorrect in 8.4 per cent of cases in stud 3 ^ of a series of radical prostatec- 
tom 3 ' patients. A similar error rate has been noted b 3 ’- others in diagnosis b 3 " frozen 
section. Often the pathologist, uncertain, ma 3 ' lean to the side of malignancy and 
an unnecessar 3 ’^ radical procedure ma 3 ’- be carried out. 

Due to the chance of error in the mterpretation of quick frozen sections, we 
began to perform radical prostatectom 3 ' in two stages. The first stage consists of 
perineal exposure of the prostate suspected of being malignant and removal by 
electrocutting loop of the indurated area. The perineal wound is then closed, 
leaving in a Penrose drain, and the biops 3 ’' material is submitted for microscopic 
stud 3 \ The pathologist is then able to make pennanent paraffin sections and 
stud 3 ^ of such sections has reduced the error in diagnosis to a minimum. When 
cancer is present it has become our practice to perfonm total prostatectomy by the 
retropubic route in from 3 to 5 da 3 '^s after the perineal biops 3 ’- was done. 

In ever 3 ’’ instance the radical prostatectom 3 ’’ was found to be much less difficult 
of performance than in patients who had not pre\dousl 3 ’' had permeal exposure of 
the prostate with the co-incident dissection awa 3 ’- of the rectum from the posterior 
surface of the prostate. The space alread 3 ’' present between the prostate and 
rectum greatty facilitates this phase of the operation usually found to be difficult. 
The operative time is reduced and the entire prostate along with all of each sem¬ 
inal vesicle is removed with comparative ease. 

TECHNIQUE 

The technique for the perineal biops 3 * is the standard approach as originated by 
Hugh Young. A large loop electrode using a cutting current is emplo 3 'ed to remove 
the suspected portion of the prostate. Hemostasis is obtained b 3 '' fulguration; 
the wound is closed b 3 ’' intermpted sutures and a Penrose dram is left in place 
(figs. 1 and 2). 

The technique of the retropubic radical prostatectom 3 ’’ is essential^ as de¬ 
scribed b 3 ^ iMillin with shght modifications. A transverse abdominal incision has 
seemed to give better exposure than the midline incision (fig. 3). The pubopros¬ 
tatic ligaments are isolated and ligated. Ver 3 '- little blunt dissection with the finger 
close to the lateral surface of the prostate is needed to open into the space pre- 
\dousl 3 ’’ made between the rectum and posterior lobe of the prostate. The urethra 
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Tig. 2. Biopsj obtained by electrosurgical loop tiirough open perineal exposure 


is then divided in the membianous portion immediately proximal to the urogeni¬ 
tal diaphragm which contains the external sphincter muscle. Further dissection 
of the rectum auay fiom the prostate and bladder along with traction upward of 
the prostate thus divided from the iiiethra readily exposes the seminal x’esioles. 
The bladder is then opened by a tiansverse inoisioii in the anterior wall exposing 
the tiigoiie. The floor of the bladder is incised immediately between the trigone 
and the prostate, care being taken not to injure the uieteis The piostate is then 
again retracted upnard and the seminal vesicles dissected free and removed, the 
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Fig. 3. Transver.sc incision showing pathway of retropuliic dissection 



Fig. 4. A, evposure of prostate and urethra preparatory to dividing urethra just back of 
triangular ligament. B, prostate and seminal vesicles removed. C, stay sutures placed in 
bladder edge and pulled through on either side of perineum. D, specimen showing prostate 
and vesicles; pointer shows area of biopsy 4 days previousl 3 '. 

vasa defereiitia being ligated and cut. Closure of the bladder and re-approxima- 
tion to the membranous urethra is accomplished by means of a mattress suture 
through either side of the bladder 1 to 2 cm. above the ureteral orifice. This 
mattress suture is passed through the floor of the perineum on either side of the 
urethra. These long mattress sutures of chromic catgut are tied over a button or 
small piece of gauze on each side of the perineum and just lateral to the bulbous 
urethra. Tightening of these sutures brings the edges of the bladder down into 
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approximation -with the perineal portion of the pelvic floor (fig. 4). This type of 
anastomosis was first shown to us by Dr. Lytle Atherton of Louisville, Kentucky 
in 1949. A Foley bag catheter is left in the bladder for drainage and to aid in pres¬ 
ervation of continuity of the urethra at the point of anastomosis. One or more 
sutures may be placed transversely to aid in closing the upper part of the bladder. 
It is also our custom to place another smaller Foley catheter by a stab wound 
in the dome of the bladder and bring it through a stab incision in the skin above 
the suture line. This latter suprapubic drainage catheter is a safety valve in case 
of unexpected bleeding or if continuous irrigation is found advisable. Healing 
after removal of this catheter is rarely prolonged more than 24 hours. 

RESUl-TS 

In 17 patients deemed suitable for radical prostatectomy by this method we 
have 3 patients alive and free from demonstrable cancer after 6, 5J4 and 5 years 
respectively, 9 other patients alive after intervals of 2 months to 4 years. It is 
reasonable to assume that probably one half of these will die from cancer. Four 
patients died with metastatic cancer after an average interval of 23 months 
following operation. One patient died of pulmonary embolism 7 days after opera¬ 
tion. Four patients suspected of having prostatic cancer on the basis of rectal 
palpation were found upon open perineal biopsy not to have malignant prostatic 
disease and further operative procedure was not done. Observation follow-up 
on these patients lias not revealed error in diagnosis after an interval of 1 to 3 
years. 

SUMMARY 

In patients suspected of having early cancer of the prostate the combining of 
open perineal biopsy with radical retropubic removal 3 to 5 days later for those 
uith proven positive microscopic carcinoma appears to have certain advantages 
over other approaches or combination of methods. Necessary criteria for radical 
total prostatectomy are met with minimum chance for error. 

Technical advantages of the retropubic approach are found to be enhanced 
by the previous dissection of the rectum from the prostate at the time of the 
perineal biopsy. Complete removal of the seminal vesicles is easier and more 
surely accomplished. 

A small series of cases is reported. 

57 Forsijth Si. N.W., Atlanta, Ga. 
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ANDROGEN, GONADOTROPHIN AND STEROID EXCRETION IN 
I\'L 4 N BEFORE AND AFTER CASTRATION AND 
ADRENALECTOIHY 

J. H.AJITWELL HARRISON. CRAIG B. LEMAN, PAUL L. MUNSON, PhD and 

JOHN C. LAIDLAW 

Fro/n the Deparlvient of Surgery, Peter Bent Brigham Hospital, Harvard Medical School and 
the Biology Laboratory, Harvard School of Dental Medicine, Boston, Mass. 

There is in progress in the urologic section of the Peter Bent Brigham Hospital 
a long tei-m, joint project with the surgical and metabolic units to study: 1 ) the 
hoi-monal changes in the aging normal male subject, 2 ) the endocrine enHron- 
ment in Avliich carcinoma of the prostate arises and grows, and 3 ) the endocrine 
changes that follow hormonal therap3% orchiectomj' and adrenalectom5^ It is 
within the scope of this paper ont3' to report certain studies in the latter group. 
This project has been possible because of the co-operative assistance and advice 
of both the medical and surgical services of this institution. 

Huggins’ rationale for orchiectom3’' in prostatic cancer was removal of testicu¬ 
lar androgenic substances thought to promote neoplastic growth.’ Almost 
simultaneoush' Herbst reported the effect of estrogens on prostatic tissue.- 
Other workers have continued to use this treatment to produce pituitary inhibi¬ 
tion and to diminish androgen production. When it was found that re-activation 
of prostatic cancer after initial regression was the regular occurrence Huggins 
and Scott turned to adrenalectom3' to remove the bod3'’s remaining androgenic 
tissue.® 

The .specific changes in hoi-monal balance achieved In’- castration and adre- 
nalectom3' as well as the accompan3'ing metabolic alterations are complex. 
Estrogenic and androgenic substances have been isolated from both testis and 
adrenal cortex. Urinar3' metabohe degradation products quantitated b3- chemical 
and animal assa3' methods after h3”droRsis and extraction are 3'^et the standard 
indices of the endocrine state; their limitations must be recognized. 

Read at annual meeting, American Association of Genito-Urinar 3 ' Surgeons, Shawnee- 
on-Delaware, Pa. iMa 3 ' 26-28, 1954. _ . 
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gratitude the advice and help of Drs. F. D. Moore and G. IV. Thorn. . , 

* Huggins, C. and Hodges, C. V.; Studies on prostatic cancer; effect of castration, oi 
estrogen and of androgen injection on serum phosphatases in metastatic cancer of tne 
prostate. Cancer Research, 1: 293, 1941. 

- Herbst, W. P.: Effects of estradiol dipropionate and diethj-l stilbesterol on male pro=- 
tatic tissue. Trans. Am. Assoc. G. U. Surg., 34: 195, 1941. . , 

2 Huggins, C. and Scott, W. W.: Bilateral adrenalectom}' in prostatic 
features and urinary excretion of 17 ketosteroids and estrogen. Ann. Surg., 122: Joj > 
1945. 
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METHODS AND TECHNIQUE 

Methods of study ha\e included colorimetiic estimation of 17-ketosteiolds'* 
and 17-hydio\ycorticoids,'' and biologic assays of audiogenic actnity using the 
chick comb technique,® follicle stmiulatuig hormone c\crotion has been measured 
by using the mouse iitciiiie iieight teehniqiie’ All dctciminatioiis haie been 
done on 24-hour urines collected on ice Although it has been assumed that 
urinary 17-ketosteroids aic the end-pioducts of audiogenic substances, there is 
recent evidence that they may arise also fiom othei souices such as 11-17 o\y- 
steroids * Since it is the true androgenic potency of these hoimoiies which is of 
greatest interest in prostatic cancer, the actual biological assaj of uiinary andio- 
gens has been earned out This consists of quantitation of the i espouse of the 
weight of the comb of the immature chick to dnect application of iiiinaiy ex¬ 
tract by comparison with lesponses of chicks treated with standard andiosteione 
solution and comparison with control chicks Approximately fifty chicks are 
used for each assay, each urine is assayed at least in dupliLate This complex 
and tedious procedure is carried out in the Biology Laboratoiy of the Han'ard 
School of Dental Medicine 


DISCUSSION AND RESULTS 

The study of androgenic excretion has piocoedcd m several ways One group 
of subjects wias tested for the effect of castration on the levels of aiidiogen 
Urinary androgenic activity after castiatioii comes fiom axtiagonadal souices, 
presumably the adrenal coitex The control androgen excietion of three patients 
with prostatic carcinoma ranged from 8 to 13 inteiiiational units per 24 hours, 
which IS m the low normal langc for then ages All showed a drop of at least 
35 per cent after castration as show n in table 1 
Administration of ACTH in large doses to castrates generally produces a rise 
m androgen excretion Following 25 lu ACTH, admnnsteied intiavenously or 
its equivalent as intramusculai gel, four such patients all show ed elevations of 
100 per cent or more, as illustrated in table 2 Further mv estigation of this phe¬ 
nomenon using smallei doses of ACTH in normal as well as castiated males has 
shown that there may be considerable individual vaiiation in sensitivnty of the 
adrenal cortex to ACTH, with lespect to its contribution to andiogen excretion 
As a means of studying pituitary activity, follicle stimulating hormone levels 
w ere assayed m 24 houi urine collections The usual range foi an adult male is 
10-25 mouse units/24 hours Two types of experimental evidence support the 

iKlen^hoj, N Feldstein, M and Sprague, A Determination of 17 ketosteroids in 
imi'C J Clin Endocrinol it Metab 13 922, 1953 

® Reddy, W J , Jenkins D and Thorn, G W Estimation of 17 livdroxvcorticoids in 
urine Metabolism, 1-511, 1952 

* Ralmfr, A E , Pasehkis K E and Cantaron, A Androgen assay on 3 day old male 
clucks Proc Soc Exper Biol A Med , 66- 121, 1943 

luinefelter, H F Jr , Albright, F and Griswold, G C Experience witli quantitative 
test lor normal or decreased amounts of follicle stimulating hormones in urine in endo 
crinological diagnosis J Clin Endocrinol , 3 529. 1943 

'Munson, P L , Goetz P C.baidlaw.J C , Harrison, J H and Thorn, G \V The 
eliect ol adrcnocorticosteroids on androgen excretion by adrcnalectomized orchiectomized 
men J Clin Endocrinol A Metab , 14 495, 1954 
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Table 1. Urinary biologic androgens before and after castration in patients 
with prostatic carcinoma 


1 

Patient i 

i 

Age 

t 

1 Urinarj- / 

International 

Before 

Androgens 

Unit/24 hours 

After 

w. c. 

^ears 

70 

S.l 

4.4 

A. S. 

77 

12.4 

! 8.2 

F. C. 

64 

i 13.0 

4.5 


Table 2. Urinary biologic androgens in male castrates before and during 

ACTH stimulation 


Patient 


Do=e of ACTH/Day 


Unnao Androsens 
International Unit/24 hours 


* I Control 

Isl day 

2nd daj 

E. B. 

! 25 mg. iA'. 1 

7.9 

16.6 

14.6 

J. T. 

25 mg. iv. j 

2.8 

4.5 

10.1 

F. C. 

* 25 mg. iv. j 

4.5 

i 27 


H. T. 

SO c.u. gel X 2 i.m. . 

3.2 

! 5.4 

1 11.5 


Table 3. FS/f let els in 

men 




Intact 


Castrated 


Number of men 
Number of tests 
Tests, 50 m.u /24 hours 
Tests. 100 m u./24 hours 


I 


21 

.34 


1 (15%) 
1 (3%) 


8 

15 

14 (93%) 
11 (75%) 


contention that ca.stration causes an increase in F3H activitj'. First, comparison 
of intact and castrated men sho\v.s a predominance of high values in the latter 
group, usually 100 mouse units or more as shown in table 3. Second, 2 patients 
have been followed with serial determinations before and after castration. Each 
had a normal low level before the procedure and within a few days aftenvard, 
each showed an increase; in one case, the level rose from less than 50 to more 
than 100 mouse units b^' the second postoperative day 

Interpretation of 17-hj'droxycorticoid and 17-ketosteroid lei’els in the.'e 
patients must judge the effect of operative trauma and the di.sease as well as 
loss of the testes. A transient small rise in 17 -h 3 ’’droxycorticoid excretion has 
been noted on daj's immediate^ following castration, an effect frequentlj' 
associated with mild trauma. The question of the effect of castration on 17' 
ketosteroid excretion has been studied b 3 ’- others, notably Scott and ^ eimeulen 
who found an initial decrease and subsequent rise to and above control levels. 

’Scott, W. W. and Vermeulen, C.; Studies of prostatic cancer; excretion of 17 keto- 
steroids, estrogens and gonadotropins before and after castration. J. Clm. Enciocru 
2: 455, 1942. 
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Table 4 Urinanj 17 letosicrotds before and after caslialion 


Subject 

Ast 

Mean 17 As mt, /24 hr Urine 

Before j After 

B M 

65 

5 8 

4* 

A L 

74 

5 2 

8 0* 

r B 

80 

12 9 

3 6* 

H A 

72 

G 4 

2 5* 

s \v 

73 

11 7 

7 7* 

R C 

52 

8 7 

6 0* 

s c 

7> 

2 5 

3 3 

\v c ' 

70 ' 

7 1 

0 6 

A S 

77 

C 1 

7 9 

E B 

64 

8 2 

0 1 

F C 

6^ 

6 4 

5 9 


* Indicates i definite decrease of more than 25% 


In the present study, the data adduced on 11 patients are piesented iiith the 
comment that alone they do not iiairant a conclusion ns to the effect of cash a- 
tion on 17-hetosteroid CAoretion Six of the eleion shoiied a deciease shortly 
after oastiation, the other fixe had no dchnitc change, as shonn in table 4 

The 17-ketosteroids represent a group of metabolites of testicular and adienal 
coitical origin, some of ixhich haieno androgenic activity Estimation of urinary 
neutral 17-ketosteioids—the time honored standard piocedure utilizing the 
Zimmermann leaction on extiaot of hydrolyzed urine—pi oxides limited infoima- 
tion of the patient’s biological state Indeed, indmduals ivith the same lex el of 
neutral steroid exoietion ficquently diffei gieatly' in the andiogemcity of their 
urines—a function of the amount of andiogemc substance piesent Since control 
lex els in prostatic cancer patients aie generally loxx—8 mg oi less poi 24 hours—■ 
a decrease is difficult to demonstrate 

Attempts to gain more specific knoxx ledge of steroid metabolism in prostatic 
cancer haxe been made by sex oral gioups, fiactionation proceduies, usually by 
papei chromatography, aie employed Birke, Eianksson and Plantin'® recently 
reported an interesting series of studies of excretion of andiosteione and etio 
cholanoloiie, the txxo steroids thought to repicscnt the main urinary degradation 
products of testosteione Wheieas etiocholaiiolone is biologically inactive, 
aiidiosterone is strongly androgenic The authois report that lex els of these 
substances diminish in urine aftei castration oi estrogen therapy, later rising to 
prcx'ious lex els 

Interpretation of the effect of bilateral adrenalectomy in slx piexiously cas¬ 
trated prostatic cancel patients is complicated by the fact that they lequired 
maintenance of coitisone therapy xxhich ■per se may contiibute to urinaiy hor¬ 
mone excretion In addition, all receixed small doses of desoxycoi ticosterone 
and estrogenic hormones All 0 patients xxere debilitated and in poor condition 


li H'rke, G , Franl sson, C and Plantin, L O On the excretion of androgens i 
of the prostate Acta Endocrinol , 16 Suppl 17 , 1951 
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as a result of extenswe metastatic cancer. In 3 patients in whom biologic andro¬ 
gens were estimated before and after adrenalectom}^ the preoperative level was 
low for even an elderlj'^ castrate. Adrenaleetomj^ was followed by attainment of 
a still lower level, less than 2 i.u. The 17-ketosteroids ranged from 1.5 to 5 mg. 
per 24 hours. The values stated persisted during maintenance treatment of 
50 mg. or less of cortisone acetate per day. Withdrawal of cortisone for 5 
days did not further lower either androgen or ketosteroid levels. On the other 
hand raising the daily dose to 300 mg. of cortisone acetate or hydrocortisone 
acetate resulted in increase in both androgens and 17-ketosteroids. In the usual 
dose range for replacement therapj'- tliere appears to be no increase in androgen 
excretion beyond the minimal amounts detected when virtually all steroid 
administration has been stopped. These findings have been presented previ¬ 
ously.® 

The source of urinary androgenic substances and 17-ketosteroids in the cas- 
crated adrenalectomized man when cortisone has been withdrawn is unknown. 
It is unlikely that the deso.xycorticosterone or estrogen used could have con¬ 
tributed more than an infinitcstimal fraction. It is felt that exogenous cortisone 
is metabolized and excreted within a day or two of withdrawal. A possible 
explanation is the existence of acce.ssory ectopic adrenal cortical tissue.” How¬ 
ever, 2 patients came to autopsy and no adrenal nor testicular tissue was found. 
Furthermore, the subjects reported have developed evidence of acute adrenal 
insufficiency whene\’’er cortisone was withdrawn. In addition ACTH stimulation 
of these patients produces no response so far as eosinophile fall or increased 17 
ketosteroid excretion is concerned which further indicates tiie absence of any 
physiologicallj'’ significant functioning adrenal cortical tissue. 

SUM.MARY 

Urinary androgens determined liiologically appear to have been sharply and 
promptly diminished by castration and to have been still further reduced to a 
minimal level by subsequent adrenalectomy. On maintenance thcrap}'’ with cor¬ 
tisone acetate the level of excretion remains as low as when replacement therapy 
is withdrawn. Although biologic androgens do not disappear from the urine of 
the castrated adrenalectomized man thej’^ are so reduced as to indicate a rela¬ 
tionship to the clinical improvement sometimes noted after adrenalectomy for 
prostatic cancer. It has been shown that the 17-ketosteroids sometimes roughly 
parallel the biologic androgens in their changes after these surgical procedures 
and may be used as a rough guide of androgenic activity in the patient. It should 
be emphasized, however, that derivatives of 11-17 o.xygenated steroids which 
are non-androgenic may be excreted as 17-ketosteroids in urines of low biological 
androgenicity.® Further studies of metabolic changes attendant upon the growth, 
arrest and re-activation of carcinoma of the prostate are necessary for progress 
in the management of this disease. 

Graham, L. S.: Celiac accessory adrenal glands. Cancer, 6: 149, 1953. 



The Journal of Urology 
Vol 73 No 3 March 19a5 
Priniti in U S A 


POTENTIAL HAZARDS OP CORTISONE IN TREATMENT 
or PROSTATIC CANCER REPORT OE A FATAL CASE 

W r KITTBLDC.E 

From the Dcparlinenl of Urotogii Ochsner Clinic Ncn Oilcans La 

It has long been known that prolonged administration of cortisone diminishes 
the endogenous output of ACTH and that the lesultant decrease in adrenal 
stimulation induces at least tempoiaiy atrophj of the adrenal glands • ' Since 
the drug has become widely aiailable for clinical use, many patients with ad 
vaiiced piostatic cancer, no longer controlled by orchiectomy and estiogenic 
therapy, aie being giien cortisone 

An increasing numbei of repoits of its use in the tieatment of this disease 
are now appearing in the literatuie Harnson^ treated 0 such patients with cor 
tisone in dosages of 25 to 37 mg a day for 3 months after initial doses of 100 
mg daily for the first 3 days All but one patient expeiienced an iiici eased sense 
of well being and weie relieved of pam, and one showed a decieasc in the serum 
acid phosphatase blood le\el, although m none was there any objective evidence 
of contiol of the disease Hayward® repoitcd a case in which theie was an in 
crease in appetite and strength and considerable reduction in pain foi 15 months 
under the influence of coitisone Valk and Owens® leported some lehef of pain 
and varying degrees of euplioiia following cortisone therapy in 4 patients with 
widespiead metastases, in 3 of the 4 patients the seium acid phosphatase level 
decreased but the bony metastases vveie not affected 
We have given pioloiiged cortisone therapy to 12 patients with advanced 
prostatic cancer after oi chiectomy and estrogenic therapy vv ere no longer effec 
tive The daily dosage varied from 150 mg to 50 mg , the latter amount being 
the usual dosage during the past year The most outstanding clinical result 
observed in these cases has been complete or partial tempoiaiy relief of pain, 
and an increased sense of well being amounting to mild euphoiia in some in 
stances None of the 12 patients showed any evidence of regression or control of 

Read at inmnl meetinii; American Association of Genito Urinary Surgeons Shawnee 
on Delaw are Pa May 2&-2S 19o4 

1 Ingle D J and Kendall U C Atropliy of the adrenal cortex of the rat produced by 
the administration of large amounts of cortin Science 8G 245 1937 

1 Ingle D J Higgins G hi and Kendall C G Atrophy of the adrenal cortex in the 
rat produced by administration of large amounts of cortin Anat Rec , 71 363 372 193S 
^ Ingle D J and Mason H L Subcutaneous administration of cortin compounds in 
solid form to rat Proc Soc Exper Biol A Med 39 154 150 1938 

Winter C A Silber R H and Stoerk H C Production of reversible hyperadreiio 
in rats by prolonged administration of eortisone Endocrinology 47 60 72, 

® Ingle D J The effects of administering large amounts of cortin on the adrenal cor 
tices of normal and hipophysectomized rats Am J Physiol 124 369 371 1938 

Sprague R G Power M H and Mason H L Physiological effects of cortisone 
vn_d PU'ut'U'J idrenocorticotropic hormone (ACTH) in man JAMA 144 1341 1347 

I Harrison J H Thorn G VV and Jenkins Dalton Total adrenalectomy for reac 
tivamd c uemoma of the prostate Ken England J Med 248 86 01 1933 
T TT TANu W G Tile treatment of late relapse in prostatic carcinoma by cortisone 
J Urol 69 152 166 1953 

X ^ ^ vnd Ow ens R H Effect of cortisone on patients yy ith carcinoma of pros 

tate J Urol 71 219 225 1954 
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bony metastases, when present. There has been no indication that cortisone can 
be expected to increase the life expectancy of any of these patients and there 
has been no convincing evidence of reduction in the serum acid phosphatase 
levels. Adverse reactions in the patients who received less than 100 mg. of 
cortisone a da 3 ’' have been absent. Sodium retention and fluid imbalance did not 
develop in anj^ of our patients maintained on the smaller dosages. 

As experience with use of cortisone accumulates, it is becoming increasingly 
apparent that the potential hazards resulting from the induced adrenal atrophy 
following prolonged therap}’’ must be carefullj’’ considered in every patient so 
treated. The possibility of sodium retention or depletion of cellular and serum 
potassium must always be considered, particularly in patients receiving large 
daily doses. In such cases it maj’^ be necessary to replace this loss by administra¬ 
tion of two to three grams of potassium chloride dailjn It is now generall}" recog¬ 
nized that extreme caution and careful supervision are mandatory when cortisone 
must be given to patients vdth psjmhotic tendencies, congestive heart failure, 
active peptic ulcer, renal insufficiency, tuberculosis, sj'philis, diabetes or bleeding 
tendencies.*® 

Finalty, it is now known that death from acute adrenal insufficiency is a pos- 
sibilit}'- after any sudden stress, such as that occasioned b}-- any operative proce¬ 
dure, in patients who have recei^’ed cortisone within the previous 6 months to 
1 year or possibly longer. Apparentlj^ any suddenly increased demand for adrenal 
cortical steroids resulting from sudden stress can have serious consequences in 
patients whose pituitarj’’ adrenal mechanism has been rendered unresponsive to 
stress by prolonged use of cortisone. The microscopic changes in the adrenal 
cortex which seem to result from previous cortisone thcrapj' appear to be a 
reduction in the lipid content of the cells of both the zona glomerulosa and the 
zona fasciculata. When this has occurred, eosinophilic granular cjdoplasm is 
seen,** the cells shrink and there is usually some decrease in the thickness of the 
cortex, although there is no apparent decrease in the number of cortical cells. 
Instead, thej’' appear to be compressed with an increase in the nuclear-cytoplas¬ 
mic size ratio. 

Fraser*® reported a death from irreversible shock following an operation in 
which autopsy revealed pronounced adrenal cortical atrophj'^ which had been 
induced by'- prolonged cortisone therapy^ Salassa and associates*’ reported one 
death following gastrectomy'- and another following bunionectoray; in both 
cases the sy’-mptoms were consistent with fulminating acute adrenal insufficiency 
induced by prior cortisone therapy'- and autopsy- disclosed e.xtremely atrophic 
adrenals. They concluded that the “shock and anuria that followed operation 
.. . did not seem commensurate with the uneventful operation and anesthesia 
that preceded it. The appearance of hypercortisonism and the changes obsen'ed 
in the adrenal and pituitaiy glands at necropsy' constituted the only positive 


Ingle, D. J. and Baker, Burton: The Physiological and Therapeutic Effects of Cor¬ 
ticotropin and Cortisone. Springfield, Ill.: C. C. Thomas, 1953. „ ^ 

n Salassa, R. M., Bennett, W. A., Keating, F. R. Jr. and_Spr.ague, R. G.: Postopera 
tive adrenal cortical insufficiency. J. A. M. A., 162: 1509-1515, 1953. . 

>2 Fraser, C. G., Preuss, F. S. and Bigford, W. D.: Adrenal atrophy and irrevers 
shock associated with cortisone therapy. J. A. AI. A., 149: 1542-1543, 1953. 
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necropsj' findings apart from pulmonary edema. Thej’ appeared to offer adequate 
evidence for the assumption that the final shock was due to acute adrenal corti¬ 
cal insufficiency resulting from prior cortisone therapy.” Lewis and co-workers'® 
also reported a death from irreversible shock 0 hours following an operation on 
a 20 year old woman who had been receiving cortisone for 5 months. 

Within the past few months we have had one postoperative death at the 
Ochsner Foundation Hospital in which the clinical course as well as the observa¬ 
tions at autopsy were similar to the aforementioned fatal cases. 


REPORT OF CASE 


A white man 57 years old was admitted to the Ochsner Clinic in hlarch 1950 
complaining of symptoms of prostatism for 3 years. Transurethral prostatic 
resection had been performed elsewhere on two occasions, the last 4 weeks 
before admission. The slides obtained from both operations showed carcinoma 
of the prostate, grade 2. Estrogenic therapy had been started after the last 
resection. 

There was no roentgenographic evidence of bony metastasis upon admission, 
and the acid and alkaline phosphatase blood levels were within normal limits. 
Estrogenic therapy was continued and the patient was kept under observation. 
His condition was satisfactory until July 1952, when pain in the back and peri¬ 
neum developed. Four months previously orchiectomy had been performed 
elsewhere. There was still no evidence of bony metastasis. In addition to con¬ 
tinued estrogenic therapy, daity administration of 50 mg. of cortisone was 
begun; this resulted in some relief of pain. Cortisone therapy was continued 
intermittently for 10 months rvith no advense reaction. 

In October 1953, because of urinary difficulty due to local recurrence of the 
tumor, another transurethral prostatic resection was considered necessary. The 
patient had been receiving 50 mg. of cortisone every day for the previous 3 
months. He was given 200 mg. of cortisone intramuscularly each day for 2 days 
preoperatively as a precautionary measure. Following operation he received a 
total of GSO mg. of cortisone by combined oral and intramuscular administration. 
The patient’s condition was satisfactory for the first 48 hours, but then he 
sustained a sudden circulatory collapse and died despite the usual supportive 
measures. 

At autopsy the adrenal glands (fig. 1, A) were found to bo extremely atrophic. 
Their combined weight was 6 gm. There was no evidence of recent or old myo¬ 
cardial infarction. The only other significant findings were those associated with 
the prostatic carcinoma. There was no pulmonary edema, or evidence of old or 
recent pulmonary embolism. 

Micioscopic examination (fig. 1, B) revealed atrophy of the cortex and tubular 
degeneration of the zona glomerulosa and zona fasciculata. The cells of the zona 
fasciculata were small and showed decreased pigmentation and the lipid sub¬ 
stance was absent. There were small foci of leukocytes. 


ftcsemberg, E. and Wilkins, L.: The effects of IT-hydroxy-ll-dehydro- 
H'.'' adrenals of normal and of hypophysectomized rats maintained on 
adrenocorticotropm Endocrinology, 47 ; 41 . 4 I 417 , 1950. 
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Fig. 1 A, gross appearance of adrenal glands compared with normal adrenal gland 
(shown above) B, microscopic appearance of adrenal glands 

In this case a relatively innocuous surgical procedure, performed on a patient 
who appeared to be in good general health, resulted in circulatoiy collapse and 
death. The clinical course and subsequent obseiwations at autopsy suggest that 
acute adrenal cortical insufficiency induced by prior cortisone therap}'^ played a 
major role m causing death despite attempts to forestall this eventuality by 
preoperative and postoperative cortisone replacement therapy. This possibility 
deserves serious consideration in the future in all patients with advanced pro¬ 
static cancer receiving cortisone therapy, in whom further palliative prostatic 
operations are contemplated. 
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DISCUSSION 

In an effort to determine the dmation and dcgiee of adional cortical atiophy 
that may be expected fiom callable amounts of piecious coitisone theiapy, 
Salassa and co norkeis" compaied the adienal glands of 40 adult patients nho 
died of carious diseases foi cchich they had leceicod cortisone ccith those of 42 
patients echo died of similai diseases but echo had not leceived cortisone They 
failed to find either gross oi micioscopic changes m the adrenals of those patients 
echo had leceicod coitisonc foi less than 5 dajs Hoccecoi, the acerage c\eights 
of the adienals of those patients echo had been treated for moie than 5 days 
ccere significantly leduced if the coitisone had been tontinued to ccithin 20 
dajs before death, but in those patients echo icceiced no coitisone foi at least 
21 days prior to death, the aceiage cccights of the adienals had letuined to 
nearly normal They also noted that m most patients echo had leceiced pro¬ 
longed coitisone theiapy theie ccere peisistent histologic changes in the adienal 
glands ccen though the combined cceight of the glands ccas ccithm the noimal 
lange These obsenations emphasize the necessitj of anticipating the possi¬ 
bility of acute adrenal insufficiency as the result of any sudden stress m patients 
leoeivmg piolonged cortisone theiapy 

Although various tests foi determining adienal cortical function hace been 
devised, there is no entirely satisfactorj test at present that may bo employed 
preoperaticely It is, therefore, extremely difficult fiom a chmeal standpoint, at 
piesent, to decide cchicli of these patients is liable to adienal coitical insufii- 
ciency as a result of sudden stress 

The minimal inten-al that must elapse after ccithdracval of cortisone theiapy 
before its depressing effect is completely lost is not knocen At piesent many 
endocrinologists locommend that any patient having i eceived significant quanti¬ 
ties of cortisone therapy foi any reason ccithm slx months to one yeai oi even 
longer prioi to any contemplated surgical procedure should receive replacement 
therapy Endociinologists are also uncertain as to the shortest period of treat¬ 
ment cvith cortisone that ccill induce adrenal cortical atrophy oi the minimal 
daily dosage of coitisone in any given patient clinch is sufficient to induce adre¬ 
nal atrophy 

Non that cortisone is so generally and piomiscuously used in the treatment 
of a Clide cariety of diseases, it is of great importance to determine preopeia- 
ticely by careful questioning of the patient on cchom any suigical pioceduie is 
contemplated, cihethei he has been treated cvith cortisone, paiticulai attention 
being accorded those hac-mg cushingoid symptoms during treatment, since 
this is a definite indication of adrenal siippiession 

It IS curieiitly recommended by many'* that in every case of anticipated stress, 
in Clinch there is anj- doubt as to the patient’s adrenal sufficiency, preopeiatice 
adrenal hormone replacement therapy be emploj ed prophj lactically At least 
200 mg of cortisone daily should be gic en intramuscularly for thi ee daj's prior 
to operation, and these patients must be carefully obserced postopei atic ely, 

X, " Tditornl Surneri m patients iiith cortisone induced adrenal insufficienci J A 
Cl A 148 1422-1423 1952 
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Fig 1. .4, gross appearance of adrenal glands compared with normal adrenal gland 
(shown above). B, microscopic appearance of adrenal glands. 

In this case a relatively innocuous surgical procedure, performed on a patient 
who appeared to be in good general health, resulted in circulatory collapse and- 
death. The clinical course and subsequent observations at autopsj' suggest that 
acute adrenal cortical insufficiency induced by prior cortisone therapy played a 
major role in causing death despite attempts to forestall this eventuality by 
preoperative and postoperative cortisone replacement therapy. This possibility 
deserves serious consideration in the future in all patients with advanced pro¬ 
static cancer receiving cortisone therapyq in whom further palliative prostatic 
operations are contemplated. 
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SEVENTEEN-ICETOSTEROID EXCRETION IN CARCINOMA OF THE 

PROSTATE 

WILLIAM L VALK and MILTON B OZAR 

From the Department of Urotogy^ Umtersity of Kansas Medical Center, 

Kansas City, Kansas 

Investigation of tlie effects of coitisonc and hydrocortisone on disseminated 
carcinoma of tlie prostate begiiining m 1951 stimulated our intci est m the field 
of steioid metabolism and excietion ' Our latioiiale foi the use of cortisone and 
hjdiocortisone m patients with lelapsing carcinoma of the piostatc vas based 
on the evidence fust presented by Drs Huggins and Scott that some patients 
with relapsing caicmoma of the prostate neie benefited by bilateial adrenalec¬ 
tomy" Soon thereaftei numerous leports appealed indicating that adienal 
cortical atrophy and insuflBcicncj' could and did occni with piolonged or exces¬ 
sive dosage of cortisone’ ■* At present manj' clinics havm abandoned suigical 
adrenalectomy in relapsing caicmoma of the prostate because of the short 
period of palliation that has lesulted in most patients We are continuing to 
treat patients with relapsing carcinoma of the prostate with cortisone or hydro¬ 
cortisone and estrogen since at least compaiable results can be obtained with 
this therapy Duiing the past 4 months we have stopped using oral cortisone 
and are now using mtiamusculai hydrocortisone acetate, 25 mg every other 
day and 5 mg of stilbostrol oially Munson has shown that in dosage of ovei 
50 mg of cortisone oi hydrocortisone orally, significant amounts of urmaiy 
androgens are excreted ’ It is liis belief that below this level one can accomplish 
adrenal cortical atrophy medically without exogenous andiogen production 
Conn has also shown that hj drocoi tisone acetate giv en intiamusoulaily produces 
a decrease of adrenal cortical function as indicated by the fall of 17-ketosteroid 
excretion ® This is appaiently accomplished without alteimg the electrolyte or 
metabolic balance * Our early results with hydiocortisone intramuscularly aie 
in accord with this concept We aie, m addition, interested m the lelationship 
of the 17-ketosteioid excietion and the clinical course of the patient with cai- 
cinoma of the pi estate, if such a relationship exists 

Uiinary 17-ketosteroids are the metabolites of the endocrine excietion of the 
gonads and of the adienal cortex The teim 17-ketosteroid is attached to this 

Read at annual meeting, American Association of Genito Urinarv Surgeons, Sliawnee 
on Delaware, Pa Mav 26-28, 1954 

Aided in part bj U S Public Health Grant No H 1653 (C 3) 

Hv drocortisone generously supplied bj Upjohn Companv 

* Valk W L and Owens, R H Effect of cortisone on prostatic carcinoma J Urol , 
71 219, 1954 

1 Huggins, C and Scott W W Bilateral adrenalectomy m prostatic cancer Ann 
Surg 122 1031-1041,1945 

* SokoloIT L The effect of ACTH and cortisone on the human adrenal gland Am J 
Path 27 704-706, 1951 

'Fraser, C G Preuss, F S and Bigford W D Adrenal atrophj and irreversible 
shock associated vith cortisone therap> JAMA 149 1542-1543,1952 

5 Munson P L Goetz, F C,Laidlaw,J C , Harrison J H and Thorn, G W Ef 
lect of adrenocortical steroids on androgen excretion b\ adrenalectomized orchidccto 
mized men J Clin Endoenn , 14 495 508 1954 

J W in Adrenal Cortex, edited b> Ralli, E P Josiah Macj, Jr Foundation, 
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group of metabolites because of the occurrence of a carbonyl group at position 
17 in the steroid nucleus. A number of steroid compounds are found in the urine. 
These steroid compounds are of three general types: acidic, derived from the 
bile-acids; phenolic, from the estrogens; and the neutral steroids which reflect 
mainly the excretion of metabolic derivatives of gonadal or adrenal cortical 
hormones. The neutral 17-ketosteroids can be further divided into alpha and 
beta fractions. Androsterone and etiocholanolone comprise about 70 per cent of 
the alpha ketonic fraction found in normal urine. Isoandrosterone and dehydro- 
isoandrosterone are found in the beta ketonic fraction. Dehydroisoandrosterone 
is the main constituent of the beta ketonic fraction. The ratio of alpha to beta 
ketonic fractions is approximately 9 to 1 in normal individuals.' Werner found 
that there was a daily fluctuation in total androgen or 17-ketostoroid output 
which was due to variations in the true hormonal or ketonic fraction of the 
urine.® The total 17-ketosteroid output for 24 hours varied from 6 mg. to 14.2 
mg. (mean 11.2 mg.) in the males studied in his series. The urinary level of 
17-ketosteroid excretion ma}"^ be affected b 3 ' a number of factors: a) daity phys¬ 
iologic fluctuation; b) age of the patient; c) the status of the adrenal glands; 
d) the status of the gonads; e) exogenous sources; f) the status of the pituitary 
gland and g) s^’^stemic disease." 

A number of previous studies have been carried out to estimate the urinary 
excretion of androgens or 17-ketosteroids in carcinoma of the prostate and in 
patients with benign prostatic hj’^pertrophjL It is important that we differentiate 
between the studies reported on the excretion of urinaiy androgen and those on 
excretion of urinary 17-ketostoroids.'- The significance lies not only in the t}’’pe 
of procedure but also in what is being measured. Urinaiy androgens are measured 
bj' bio-assaj’' which is a specific test for the presence of androgenic hormones. 
On the other hand, urinaiy 17-ketosteroid estimation is a chemical assay reflect¬ 
ing the presence of steroids with a carbonjd group at C-17 position. Androgenic 
substances are onlj’’ a small part of the total steroid metabolites with a 17-keto¬ 
steroid structure. 

In 1933 Biihler reported an increase in “free male hormone” in the urine of 
patients rvith benign prostatic hj^perplasia when compared to normal males of 
the same age group.'® In contrast, Rusch and Kundert, in 1937, found a decrease 
in the urinarj'’ androgen in patients with benign hj’’perpiasia of the prostate; 
however, they compared prostatics with normal hcalthj’^ jmung males." In 


’ Harper, H. A.: Review of Phj’siological Chemistry. Univ. Mod. Pul)l., 4th ed., 19o3. 
® Werner, S. C.; Daily variations in 17-ketosteroid excretion of men and women. J. 
Clin. Endocrin., 1: 951-954, 1941. . , j 

8 Talbot, X. B., Sobol, E. H., McArthur, J. W. and Crawford, J. D.: Functtonal Endo¬ 


crinology. Harvard Umv. Press, 1952. 

Pincus, G., and Thimann, K. V.; The Hormones, Academic Press, 1948. 

Kowaleski, K.: Urinary neutral 17-ketostcroids in the aged. J. Gerontol., 6: /j:- 

226, 1950. . . , . u„fpr- 

1- Zarrow, M. X., Munson, P. L. and Salter, W. T.; A comparison of androgens d® , 
mined biologically and 17-ketosteroids determined chemically in urine (normal ana < 
normal). J. Clin. Endocrin., 10: 692-702, 1950. AU„r=Zt<;rhr 

Biihler, F.: Sexualhormonbefunde im Harn von Miinnern Verschieden Alters. 
f.d. Ges. Exper. Med., 86 : 650-658, 1933. . , .,„er. 

Rusch, H. P. and Kundert, P. R.; Hormone e.xcretion in cases of prostatic iiJ 

trophy. J. Urol., 38: 316-321, 1937. 
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1940 Mooie, Millei and iVIcLellan confiimed the deuease in urinaiy androgens 
in piostatics mIicii compired to young healthy males and in addition showed 
only a slight decrease in uiinaiy andiogens m piostatics when compared to 
normal males of the same age gioup In the same year, 1940, Dingemanse and 
Laqiieur reiified the previous icpoits of only slight deciease in patients with 
benign piostatic hypciplasia when compaicd to noimal males of the same age 
group In 1941 Satteithwaite, Hill and Packaid, using the method of Callow, 
evaluated the iiiiiiaiy output of 17-kctosteroids in 15 patients with piostatic 
caicmoma'’ Of these they studied 10 cases in which bilateial simultaneous 
oichiectomy was done foi inoperable cariinoma of the piostate This gioup of 
patients showed a icdnction of 17-kctostcroid output varjmg fiom 12 to GO 
pel cent of the pieopciativ'e total They found the mean level of excretion of 
17-ketosteioid& in patients with benign piostatic hypertiophy did not vaij' 
sigmficantlj fiom that foi carcinoma of the prostate Of the 15 patients with 
piostatic carcinoma, the average level of cxcictiou pnoi to therapeutic pioce- 
dures vaiied fiom 2 3 to 12 G mg per 24 houis This is within the noiraal lange 
of variation loooided for eldeily men 

In 1942 Scott and Vcimuolon, in then study of the excietionof 17-ketosteroids 
bofoie and after castiatioii, found the level of 17-ketosteioids fell m all their 
oases, post castiation They also found that the maximum deciease in 17-keto- 
steroids ocoiiiied 2 to 14 days post oichiectomy in all but one case They fuither 
noted that the fall in uunary 17-kctosteioid exciation was not sustained, but 
rathei lose to a liiglioi level than that found prior to castration At that time the 
duiation of this use in 17-ketostcroids had not been determined Scott also 
measiiied the beta fraction of the 17 ketostcroids and found that this fraction 
fell to a low lev el after castration In 1942 Millei inv estigated the mine of pa¬ 
tients with benign piostatic hyperplasia and found no abnormal hoimones'® 
Millei and Mooie, in 1942 and again in 1943, leported no essential difference in 
total uiiiiaiy andiogens between patients with benign prostatic hypeiplasia 
and noimal males of the same age group In 1944 ,)ewett and Tiame com- 
paied the total urinary excietion of 17-ketosteroids in patients with carcinoma 
of the piostate with contiol patients of a similai age gioup-' They found no 
diffeience in the total 17-ketosteroid excietion between these 2 groups They 

Moore, It A Miller M L and McLcllan A Urinarj evcretion of androgens bv pa 
benign lijpcrtroplij of the prostate J Urol , 44- 727-737 1940 
1 Dingemanse E and Laqueur E Content of male and fern ile hormone in the urine 
of patients with prostatie livpcrtrophj J Urol, 44- 530-540, 1940 

Satterthnaife, R VV , Hill, J H and IHckard E E Experimental and clinical evi 
o'H kctosteroids in prostatic carcinoma J Urol 46 1149 1153 1941 
bcott VV VV and Vermculen C Studies on prostatic c nicer Evcretion of 17 keto 
^011*®’ ‘^^trogens and gon idotrophiiis hclorc and after castration J Clin Endoenn , 
11* 450—15G 1942 

Miller, M L The iieutril steroids in urine of individuals ^\ith benign hjpertronlij 
of the prostate J Urol , 47 846-851, 1942 

° Miller, M L ind ^loore, R A Variations in the daily urinarj excretion of androgen 
to benign hjpertrophj of the prostate J Urol , 48 544 548, 1942 
Miller, M L and Aloore R A The r\tio of urinarj androgen and estrogen in rela 
tion to bemgn Inpertrophj of the prostate J Urol , 49 861-804, 1943 

lrime,L G andJeuett, IT J The excretion of 17 ketostcroids in carcinoma of the 
prostate J Urol , 62 330 333, 1944 
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separated the 17-ketosteroids into alpha and beta fractions in an effort to estab¬ 
lish anj' clinical significance. No significant difference in the excretion of beta 
17-ketosteroids between patients with and without carcinoma of the prostate 
was found. This is also true for a post orchiectomy case where presumably the 
17-ketosteroids are derived exclusively from the adrenal cortex. In addition 
their studies showed no difference in the 17-ketosteroid excretion between un¬ 
treated cases and patients with carcinoma of the prostate who had been cas¬ 
trated 10 to 24 months previously and in whom there had been a recrudescence 
of their disease. 

In 1948 Brendler and Scott presented an excellent review of the litei'ature 
concerning the relationship of sex hormones and prostatic disease.-^ In addition, 
using chromatographic technique for qualitative study as well as colorimetric 
assa}^ for quantitative stud}' of urinaiy 17-ketosteroids in patients with prostatic 
disease they found no qualitative difference in the urinarj’^ steroid pattern of 
patients with benign jirostatic hj'perpla.sia, carcinoma of the prostate and 
normal males in the same age group. They did lioweimr, report a diffei-ence in 
the 24-hour urinary excretion of neutral 17-ketosteroids in these three groups. 
They found those patients with benign hj'perplasia show higher values of 24- 
hour urinarj’^ 17-ketosteroids than either of the other two groups. Normal aging 
males showed the lowest values and those with prostatic cancer fell in between. 

In 1949, Robinson and Goulden estimated 17-ketosteroids in urine extracts 
from 19 normal males ranging in age from 3 to 73 years, urines from 2 cases of 
benign prostatic hyperplasia and from G cases of carcinoma of the prostate.-^ 
In normal males the amounts of androsterone and etiocholanolone are approxi¬ 
mately equal, but in prostatic disease the latter substance is present in relative 
excess. The authors agree, however, that the difference in the amounts of these 
substances excreted is probably not actual .since the}" are comparing the absolute 
excretion of men in the prostatic age group (average age G5 years) with a group 
of normal, slightly younger men (average age 59 years). 


METHOD 


The urine specimens for this study were obtained from both in-patients and 
out-patients. A 24-hour urine specimen was collected in a clean bottle and kept 
refrigerated during the collection period. The urine was then subjected to 
hydrolysis with hydrochloric acid and the 17-ketosteroids were determined by 
the Drekter modification of the Callow method utilizing the Zimmerman reac¬ 
tion.^- 


Brendler, H. and Scott, W. W.; New diagnostic methods in prostatic cancer: I. In¬ 
vestigation of the chromatographic adsorption technique for quaiit.ative analysis of uri- 
narj- 17-ketosteroids. J. Urol., 60: 937-946, 1948. _ . . 

Robinson, A. and Goulden, F.; A qualitative study of urinary 17 -ketosteroias in 
normal males and in men with prostatic disease. Brit. J. Cancer, 3 : 62-71, 1949. 

=5 Drekter, I. J., Pearson, S., Bartezak, li. and AIcGavack, T. II.: Rapid method for 
determination of total urinary 17-ketosteroids. J. Clin. Endocrin., 7: 795-800, 194/. 

Callow, N. H., Callow, R. K. and Emmens, C. W.: Colorimetric determination oi 
substances containing the grouping—ClhCO—in urine extracts as an indication of an¬ 
drogen content. Biochem. J., 32: 1312—1331, 1938. 
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Because of the variation in results and the small series reported by these 
competent investigators, we undertook the accumulation of urinary 17-keto- 
steroids in all of our aged patients with prostatic disease. As our data accumu¬ 
lated wo noted that the 17-ketosteroid excretion was not always decreased in 
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the aged and that repeated studies in 32 males with benign pi-ostatic hj^per- 
trophy failed to reveal any definite pattern of excretion (fig. 1). The mean excre¬ 
tion for this group was 9 mg. per 24 hours. A similar study of 41 patients with 
untreated carcinoma of the prostate again revealed a wide variation in all age 
groups (fig. 2). 17-ketosteroid excretion in patients with carcinoma of the pros¬ 
tate pre- and post orchiectomy showed marked decrease in steroid excretion 
post orchiectomy, varying from 2 to 80 per cent with an average decrease of 30 
per cent (fig. 3). 

Figure 4 shows individual 17-ketosteroid levels in patients with carcinoma of 
the prostate orchiectomized 1 month to 5 years previously. 

Average urinary 17-ketosteroid excretion in 32 patients with benign prostatic 
hypertrophy and 41 patients with carcinoma of the prostate was approximately 
the same with an average of 8.5 mg. of steroid excreted per 24 hours. The average 
17-ketosteroid excretion 72 hours post castration in the disseminated carcinoma 
group rvas 6 mg. per 24 hours. The late post castration average was 7.8 mg. per 
24 hours (fig. 5). 

Comparison of initial urinaiy 17-ketosteroid level with clinical response to 
cortisone and hydrocortisone therapy failed to give anj’^ consistent pattern for 
prediction of prognosis (fig. G). 

During the past 4 months 8 patients xvith disseminated carcinoma of the 
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Fig 7 


piobtate have been given 25 mg of hjdrocoitisone acetate intramuscularly 
eveiy other day and 5 mg of stilbestrol orally daily In each of these patients 
there has been a consistent decrease in the 17-ketosteioid excretion Although 
it is too eaily to report the clinical couise of these patients, Me can say that 
they appeal as Mell as patients who had received coitisone and estrogen and 
that the side effects from the hydiocoitisone have been ml Adienal atrophy 
has been seen m cases that came to autopsy and the photograph (fig 7) shoMs 
the right adienal lying beloM a prostatic fiagment vhich measuies 2 cm in 
length 

Tm ent 3 "-se\en patients vith relapsing caicmoma of the piostatc have now 
been tieated vith corti<^one or hydrocortisone and estiogen and to date there 
ha^e been 9 deaths vhich can be attributed to lack of contiol of the carcinoma 
and 4 deaths fiom othci causes, giving an average survnval of 8 4 months to 
date (fig 8), fiom the time of clinical lelapse Patient C B illustrates veil the 
adienal coitical suppression produced bj’’ hx^drocortisone acetate and stilbestrol 
(fig 9) 
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SUMMARY 

Seventeen-ketosteroid excretion in patients with benign prostatic liypertrophy 
and carcinoma of the prostate shows great individual variation at all ages. The 
average excretion was, however, the same for both diseases. 

There is a marked decrease in 17-ketosteroid excretion 72 hours post castration 
which is followed bj'- a slow but constant increase in 17-ketosteroid excretion 
late. 

It appears impossible to predict the prognosis of patients with carcinoma of 
the prostate by determining the initial 17-ketosteroid excretion. 

Hydrocortisone acetate given intramuscularly appears to depress the 17- 
ketosteroid excretion more effectively than oral cortisone or oral hydrocorti¬ 


sone. 



The JounvAL or Urology 
V ol. 73. No 3. March 1955 
Prinled in U.S A. 


TREATMENT OF TUBERCULOSIS OF GENITO-URINARY ORGANS 

BY DRUGS 

ARCHIE L. DEAN 

From the Urology Scclion, Veterans Adminislrnlion Hospital, Bronx, N. F. 

The purpose of this paper is to review the treatment of tuberculosis of the 
gonito-urinary organs with antibiotics and chemotherapy. It is based principally 
on the experience of the Research Unit for Genito-Urinary Tuberculosis, Veter¬ 
ans Administration Hospital, Bronx, Now York. Dr. John K. Lattimer, of the 
Department of Urology, has been the urologist in this project. Treatment of 
patients began December 4, 1946, and has continued without intermption. 

Patients with every type of tuberculosis of the genito-urinary organs were 
treated. They presented the disease in all stages. Diagnosis required either a 
positive culture or a positive guuiea pig examination from the urine. During 
treatment, cultures were made every 4 months of nine consecutive 24-hour urine 
specimens. Following treatment, cultures were made every 6 months. When 
cystoscopio examinations wore made, the findings were carefully sketched, life 
size, on a chart and compared. At each cystoscopy, cultures were made of urine 
from each ureter. Cultures were made of the bladder urine to show secondary 
invading organisms, and counts were made of the pus cells in aliquots of each 
ureteral specimen. At the same time, the bladder capacity was measured. Every 
2 weeks, the following laboratory tests were performed: urinalysis, determina¬ 
tions of blood urea nitrogen, erythrocyte sedimentation rate, phenolsulfonph- 
thalein excretion, urine concentration, blood count, total serum protein, and 
albumin and globulin fractions. Retrograde pyelo-ureterograms were made 
before treatment was started, immediately after its completion, and everj' 6 
months thereafter. The ureters were catheterized every 4 months during treat¬ 
ment to guard against stricture formation. The streptomycin sensitivity of each 
positive culture was measured. These procedures, directed principally to in¬ 
vestigate the disease in the genito-urinary organs, together with all other neces¬ 
sary examinations, have been continued without interruption through the years. 
From time to time, additional tests have been added appropriate to changes in 
treatment. 

Close clinical observations were made of each patient. Total bed rest for all 
was not feasible, but activities were limited to semi-ambulation in the ward. 
Additional restrictions were imposed on individuals when required. Charts were 
kept showing each urination and any associated pain or other symptom. Toxic 
manifestations of drugs were recorded and periodic audiogram and a caloric test 
were made of each patient. While disappearance of tubercle bacilli from the urine 
is the most searching test of benefit from treatment, it was, nevertheless, the only 
criterion used in this research to express arrest of the disease. 

Read at annual meeting, American Association of Genito-Urinarr' Surgeons, Shawnee- 
on-Delaware, Pa. May 26-28, 1054. 
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STREPTOMYCIX ALOXE 

Treatment was first given in 1946, with streptomycin alone at the rate of 
1.8 gm. injected intramuscularly daily for 120 daj'-s. This drug passes readily into 
the blood stream after parenteral administration. Between 60 and 80 per cent is 
excreted in the urine during the 24 liours following its injection. Urinary levels 
varj" with the output of urine; therefore, if kidne 3 ’^ function is impaired, high 
blood and low urine levels result. 

Following intramuscular injection, streptomycin pas.ses into the peritoneal 
and pleural fluids, the fetal circulation, the amniotic and intra-ocular fluids and 
the bile. It is of clinical importance that it does not diffuse readily into thick- 
walled abscesses, emp 3 ’-ema cavities, or the prostatic fluid and passage from the 
blood into the cerebrospinal fluid is variable. Absorption from the gastro¬ 
intestinal tract is slight; most streptomj'cin given orallj'’ is excreted in the feces 
apparent^ unchanged. 

Earlj’’ in the research, immediate benefits from streptomycin were striking 
but two serious complications were discovered: The drug was toxic to the pa¬ 
tients and it produced a specific resistence in the tubercle bacilli. All of the 
patients who received 1.8 gm. of streptomj'cin daitj"^ showed after about thirty 
daj’^s, bj’’ caloric tests, a permanent loss of vestibular function. It was manifested 
bj’’ vertigo which varied in degree from mild dizziness to an extreme in which 
the patient was incapable of co-ordinated movement. Forlunatel.y, after treat¬ 
ment stopped, the vertigo diminished and, with eye exercises and co-ordination 
training, practicallj’' all of the patients compensated for the ataxia. Injury of the 
auditoiy branch of the eighth cranial nerve was not significant in these patients 
although the}'' were tested eveiy 2 weeks with the audiometer. Skin rashes oc¬ 
curred occasional!}'' when the drug was given in the larger doses and exfoliative 
dermatitis became so serious in trvo patients that it was necessaiy to reduce 
treatment. 

In vitro tests performed before each patient was treated demonstrated that 
all of the tubercle bacilli were sensitive to streptomycin. Later, however, the 
organisms from those patients who continued to show tubercle bacilli in the 
urine while under treatment were found to ha^'e increasing resistance to the 
drug in vitro. As far as is known, resistance to streptomycin, once acquired, is 
never lost. 

In an effort to avoid toxicity and increasing bacterial resistence, three other 
groups of patients were treated with smaller doses of streptomycin and for 
shorter periods, as shown below. With the dosage decreased, all toxic manifesta¬ 
tions Avere greatly reduced but, at the same time, the effectiA'eness of the drug 
against the serious disease Avas much diminished. 

Group 1 Avas composed of 64 patients. They Avere given 1.8 gm. of streptom}'ci» 
daily for 120 days. The drug AA^as injected intramuscularly in doses of 0.3 gm. 
every 4 hours. At the end of treatment, tubercle bacilli had disappeared from the 
urine of 81 per cent. After a year Avithout treatment, despite some relapses, 62 per 
cent of the group continued to excrete normal urine. 

Group 2, comprising 42 patients, recewed 1 gm. streptomycin daily (gm. O.o 
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injected every 12 hours), for 120 days. Fifty eight per cent were free from 
tubercle bacilli when treatment ended but only 46 per cent continued so for more 
than six months. 

Group 3, consisting of 103 patients, received 1.0 gm. streptomycin daily, 
injected in doses of 0.5 gm. every 12 hours for 42 days. While 50 per cent initially 
became free from evidence of injection, practically all had relapsed by the end 
of G months. 

Group 4, comprising 39 patients, received 0.5 gm. of streptomycin daily for 
42 days with little immediate benefit. 

It, therefore, became clear that in renal tuberculosis, streptomycin given in 
doses of 1.8 gm. daily for 120 days produced benefits unapproached by any 
previous therapy and smaller doses for a shorter period of treatment had a much 
diminished efiicacy. 

Tuberculous ureteritis, with superficial ulceration and edema, was improved 
rapidly by streptomycin. Strictures produced by superficial lesions relaxed 
rapidly. However, wlien ureteral strictures were tlie result of extensive fibrosis, 
the administration of streptomycin appeared to accelerate fibrous tissue produc¬ 
tion and decrease further tlie ureteral lumen. 

Tuberculous cystitis, wdth superficial ulcerations of the bladder mucosa, 
healed in between four and eight weeks of streptomycin therapy ns shown by 
cystoscopic examinations and biopsies. Frequency and dysuria diminished cor¬ 
respondingly and bladder capacities measurably increased. Fibrous contractures 
of the bladder wall were not changed by streptomycin. 

Prostatio tuberculosis was not significantly improved by streptomycin prob¬ 
ably because tuberculous nodules in the gland represent encapsulated caseous 
material. However, when tuberculous discharges from prostatic ducts produced 
superficial ulcers in the adjacent urethra and bladder, use of the drug was fol¬ 
lowed regularly by prompt healing. 

Tuberculous epididymitis showed little improvement under streptomycin 
therapy. This lesion also consists of encapsidated caseous material. Of thirteen 
epididymal nodules, twelve remained apparently unchanged, \nien a number of 
these were resected 18 months after treatment, their centers were still soft and 
caseous although no tubercle bacilli could be recovered from them by culture. 

Draining tuberculous sinuses from tuberculous epididymides persisted until 
the necrotic focus was removed. On the other hand, discharging sinuses which 
followed nephrectomy or epididymectomy healed after about three weeks of 
streptomycin treatment. 

Further study and longer observation of patients with renal tuberculosis 
showed that the results of streptomycin therapy were related closely to the size 
of the lesion. A classification, therefore, of the patients was made on this basis 
and the tuberculous processes were described as small, medium, and large. 

Small lesions were those which put tubercle bacilli and leukocytes In the 
ureteral urine but could not be detected in roentgenograms by the most searching 
techniques. IVith few exceptions, the urine of these patients was sterilized 
promptty and, at the end of 7 years, seven of nine showed no relapse. 

Medium sized lesions were those in which there was roentgenological evidence 
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of erosion in only one calyx. Two patients out of eight in this group continued 
to have clear urine for 7 years. 

Large lesions indicatuig advanced renal disease were classified at this time 
as those wliich were clearl}" idsible in the pyelogram in two or more calyces. 
Streptomycin at the rate of 1.8 gm. daily for 120 days temporarily cleared 
tubercle bacilli from the urine in only 25 per cent of .such patients and all of 
these relapsed by the end of 2 years. 

Beyond the fact that streptomycin sterilized the urine of a few patients for as 
long as 7 years, was the significant ob.servation that during this time there 
had been no deaths from renal failure even though a number of patients had but 
a small fragment of a single disease kidney. There was but one death from any 
cause in this earliest treated group of 25 men. This patient of GO years succumbed 
to cardiac failure after his urine had been clear 2^ years. Streptomycin admin¬ 
istered for onlj' 120 daj's, therefore, gave evidence of slowing the progress of 
renal tuberculosis without damage to kidnej’^ function. 

STREPTOMYCIX AXD PARA-AMIKOSALICYLIC ACID (PAS) 

Para-aminosalicylic acid (PAS), after extensive use in Europe, especially in 
Sweden, was found to have a bacteriostatic effect on the tubercle bacillus similar 
to that of the sulfa drugs. Beginning in October 1948, PAS was combined iiith 
streptomycin in a plan of treatment designed to avoid the complications experi¬ 
enced in the use of streptomycin alone. 

The bacteriostatic action of PAS, as shown with pulmonary tuberculosis, 
required prolonged administration because it was necessary to subject the 
organism to its effects for at least six to eight cell divisions before they could be 
controlled. On the other hand, streptomycin apjieared to produce its full bac¬ 
teriostatic action after each injection. For these reasons PAS was given in doses 
of 3.0 gm. 4 times a da}’’ and streptomycin was injected at the rate of 1.0 gm. 
every third day. Thus it was hoped to maintain bacteriostasis for such a long 
time that the tuberculous process would heal. 

The first group of patients received this treatment for 90 da 3 '-s. This was an 
initial success with 70 per cent which was similar to that which followed u.se of 
streptomjmin alone. However, following this short treatment, relapse was fre¬ 
quent and prompt. This showed that streptomj'cin was the more effective of the 
two drugs and that to control a disease as chi'onic as tuberculosis of the genito- 
urinaiy organs with lesions as extensive as those commonlj’- found, treatment 
of much longer duration was required. Therefore, it was decided to use these 
drugs in the manner described for a minimal period of one 3 mar, and, if P 3 nina 
persisted, to prolong treatment indefinite^'-. This has been found practicable 
because bacterial resistance to streptom 3 'cin and its toxicit 3 ’- are relative^'- slight 
in these doses and the nausea or diarrhea from PAS was onty occasional and has 
been further reduced b 3 '- substituting sodium PAS (fig. 1). 

From October 1948, until Januaiy 1952, when treatment was again modified, 
40 patients received therap 3 ' for a year without interruption and were obsene 
for an additional 2 3 'ears following treatment. Although all of these patients 
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showed extensive cavernous lesions in roentgenograms when treatment began, 
80 per cent were apparently healthy and free from baciluria or pyuria 3 years 
later. 

Soon after beginning this treatment with streptomycin and PAS, the urine 
cleared in the great majority of patients and remained clear during the year of 
therapy. Superficial lesions of the ureter or bladder disappeared without stric¬ 
tures forming. Ureteral strictures, the result of much fibrosis, seldom relax and 
may require cystoscopic dilatation. Prostatic tuberculosis soon showed subsi¬ 
dence of inflammation by endoscopic C-xamination and the urine became normal. 
At the end of 3 years, prostatic lesions showed absence of active disease in 80 
per cent, but the original nodules in the gland usually persisted. Tuberculous 
epididymitis has continued refractory to medication and can be eliminated surely 
only by excision. This operation should be preceded and followed by use of 
the drugs. 

Roentgenological evidence of lasting benefit from drug therapy in renal 
tuberculosis has been difficult to measure although enlargement of cavities has 
appeared arrested in both small and large lesions when studied in serial pyelo- 
grams. Strictures of the calyceal infundibula or ureters maj'' contract so rapidly 
under treatment that it appears necessarj' to take excretion urograms every 4 
months for their early diseoveiy. Free drainage of the ureters usually can be 
maintained by adequate dilatation while sometimes a limited e.xcision can be 
performed to remove a nondraining, chronically infected calyx. 

The confinement of patients for a year of treatment may be difficult especially 
as the great majority feel quite well for the greater part of this time. There is no 
problem at first when weakness, pain, frequency of urination and dysuria induce 
the individual to obtain relief by resting in bed. Soon, however, suffering ends, 
unbroken sleep is possible and a feeling of well being follows. For the first G 

IMMEDIATE CONVERSION OF URINE CULTURES 
LARGE AND MEDIUM RENAL LESIONS 
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/ttwua’ V streptomycin (SM), para-aminosaUevUe acid (PAS), and isoniazid 

(lisM) sterilizes urine more surely (right hand column) than use of these drugs individually. 
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months, activities are limited to the ward and during this time, the many mild 
diversions provided by social workers are invaluable. After 6 months, greater 
activity, possibly to the extent of light work, can be permitted the healthier 
individual. 

ISO-NICOTINIC ACID IIYDRAZID (isONIAZId) (iNIl) 

This drug is 600 times more powerful than PAS and apparently as effective as 
streptomycin in killing the tubercle bacilli in the test tube. It also shows great 
clinical promise after a short trial. 

CONVERSION OF URINE CULTURES 
LARGE AND MEDIUM RENAL LESIONS 

ZA MONTH FOLLOW-UP 

100 r I - 1 I-, I - 1 



SM ALONE DAILf SM BI-WEEKLY SM 


IJO D PAS DAILY PAS 

. IYR 1YR 

Fig. 2. A year after treatment ended, SO per cent of the patients treated for 1 year with 
streptomycin and PAS continued well. Those given streptomycin twice each iveek (right 
hand column) relapsed no more than did those treated with SM daily and toxic effects of 
more intermittent treatment were less. 

Like streptomj'-cin, isoniazid brings about a gradual improvement in the 
cystoscopic appearance of the lesions of tuberculous cystitis and in some pa¬ 
tients urine cultures become sterile. It is excellent in streptomycin resistant 
infections and it is not toxic for the nephi-ons (fig. 2). 

When used alone, however, isoniazid appears to have the same limitations as 
streptomycin, together with a number of dangers specific to itself. The drug is 
ineffective in sterilizing the urine from massive kidney lesions with large amounts 
of necrotic tissue. Resistance to isoniazid ma 5 ’- be developed b}' tubercle bacilli 
in from two to eight weeks. In fact, spontaneous resistance to 5 mg. per 100 cc 
was found in four of the first twelve patients treated in this series, even before 
the diTig had been administered. Furthermore, a precaution must be taken with 
isoniazid which is unnecessary with streptom 5 ’’cin and PAS, because this drug 
may accumulate in the blood to a serious degree when kidney excretion is im¬ 
paired. At high blood concentrations, isoniazid may produce hyperreflexia, 
muscle twitchings, sphincter spasms and serious convulsions. Extremely high 
blood levels maj’^ occur without a proportionate increase in symptoms because 
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hyperreflexia is not an ncourato measure of the amount of drug in the blood and 
thus cannot be used as a danger signal of toxicity. Isoniazid should not be given 
to epileptics. Sphincter spasm, if it occurs, can be controlled by banthine. In 
spite of these dangers, the probable benefits of isoniazid should not be withheld 
from uremic patients with advanced renal tuberculosis but they must be ob¬ 
served closely with frequent blood tests to measure the drug concentration. 

DOSAGE .\ND DURATION OP TREATMENT 

Since the best treatment program for isoniazid is as yet unknown, it appears 
reasonable to base the dosage for each patient on the sensitivity of his tubercle 
bacilli. This information is obtained before treatment is started. 

An adequate, nontoxic daily dose for most patients is 3 mg. per kilo of body 
weight. This is given in two or three divided doses and produces blood levels of 
from 1 to 2 mg. per ml. If, however, preliminary studies show re.5istanee of the 
organisms to 5 mg. or more per ml., the dosage must be increased considerably 
to attain high peak blood levels. The optimal duration of isoniazid treatment is 
unknown. Because resistence to this drug, when used alone, can develop nithin 
two to eight weeks, it has been found desirable to give it in combination with 
streptomycin and PAS. All three drugs appear to have different modes of action 
and when given together for long periods, it appears possible to control the 
tuberculous infection without producing toxicity. 

In an effort to utilize the benefits of all three drugs and avoid their possible 
complications, a group of patients has been given streptomycin 1.0 gm. twice a 
week, sodium PAS 5 gm. 3 times daily and isoniazid 100 mg. 3 times daily. 
This treatment is to continue for a year. At present, the urine of every patient 
has become clear and their general health has improved but observations have 
been conducted for little more than a year and are, therefore, without significance. 

Another group of patients is in the process of receiving a year of treatment 
with streptomycin gm. 1.0 twice weekly and isoniazid 300 mg. dail3'. The period 
of observation has also been too short although good immediate results w'ere 
noted. 

Still another group is receiving isoniazid plus sodium PAS for one j'ear. 

Sodium PAS has proved easier for the patients to take than PAS because with 
sodium PAS, gastro-intestinal symptoms are less. 

Streptomycin has been preferred to dihydrostreptomycin. While the latter 
drug produces less vertigo, it is followed by much more permanent deafness. 
Since March 1953, distrycin, a mixture of streptomycin and dihj'drostreptomj'cin 
has been used with satisfaction. It has the good clinical effects of streptomycin 
and less toxicity than either drug used alone. 

COMBINED DRUG THERAPY AND SURGERY IN RENAL TUBERCULOSIS 

It must be remembered that practicallj’’ all patients with renal tuberculosis, 
no matter how extensive, under the present protracted treatment soon excrete 
clear, germ-free urine, improve in general health and show roentgenographic 
eridence of arrest of the infection. Practically all remain well during treatment. 
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Following completion of the year’s treatment, a certain number relapse, the rate 
depending principally on the extent of the disease before treatment was started. 
These patients now resume treatment and can again be controlled promptly 
because the present regimen with the three drugs avoids the development of 
drug resistance or any serious toxic effects. Therefore, it may be possible for 
almost any patient to live indefinitely on medical treatment alone as long as 
he is closely observed and promptly treated. However, present results in this 
research show that eveiy patient with a lesion large enough to be visible in a 
Pimlogram must be Avatched for at least five years for fear he may relapse. This 
includes almost eveiy patient with clinical renal tuberculosis. 

Despite the unprecedented efficaej”^ of the drugs ia inhibiting the disease, its 
complete removal whenever possilile continues to be considerably more desirable. 
Surgical excision is the onlj-- known wa}' to eradicate fibrocaseous necrotic tuber¬ 
culous lesions. Recommended therapy, therefore, as of 1954, in carefullj’’ proved 
unilateral renal tuberculosis is still nephrectom 3 \ This operation should be done 
with the patient’s infection controlled bj'^ medical treatment because the drugs 
ahvaj'^s help significantly. The improved general health of the patient will better 
fit him for the operation, and with the lesions particall}'- arrested and the urine 
stei’ilized, there should be less danger of infecting the Avound or disseminating the 
organisms to produce miliaiy or meningeal tuberculosis. 

Ideal drug therapy to assist nephrectomy consists of a 6-month course of 
streptomycin 1 gm. CA’^eiy 3 days, sodium PAS 15 gm. daily, and isoniazid 300 
mg. daily. On the day of operation and on the first three postoperative days, 
give streptomycin gm. 0.5 CA^eiy 6 hours and PAS gm. 20 every 12 hours by 
infusion. FoIIoav the operation bj’- at least 6 months of continuous therapy Avith 
the three drugs, just as before the operation. 

Attempts to obtain all possible benefits from intensiA'e medical treatment for a 
short time have proA^ed disappointing, but there is a place for concentrated 
treatment for short periods; for instance, to quicklj’^ prepare a patient for surgery 
or to quickly get an extremel}" ill patient under drug control, give streptomycin 
gm. 0.5 CA^ery 6 hours, PAS gm. 20 CAmry 12 hours by infusion and isoniazid 
100 mg. 3 times a day for one Aveek. Thereafter, treat the patient AA'ith the 3 drugs 
for a year. 

No nephrectomy of choice should be performed on either kidney AA'hen both 
are tuberculous. The pressing problem AA’ith such patients is to conserve as much 
functioning renal tissue as long as possible. Present medical therapy appears to 
do this successfullj’’. Occasionally, intractable pain or sepsis necessitates removal 
of one kidney AA^hen both are tuberculous. For such patients, as much preopera- 
twe drug therap}'' as possible is recommended, AAuth postoperative treatment for 
at least a year. This should be folloAAmd by continuous obserAmtion and further 
treatment in the event of relapse. 

FolloAving the success of Semb in resecting tuberculous portions of kidneys 
when the infection AA-as controlled by drugs, the operation of partial nephrectomy 
became an accepted procedure m this research unit. During 1951, Lattimer 
successfully resected tuberculous lesions from the kidneys of five patients re- 
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ceiving streptomycin and PAS. Description of the careful selection of patients 
based on detailed preoperative studies, the operation and postoperative treat¬ 
ment will not be given here. While fewer than 5 per cent of the patients ex¬ 
amined wore suitable for this operation, discovery of a medical regimen which 
makes such operations practicable is highly significant. 

SUMMARY 

Streptomycin, given alone in intramuscular doses of 1.8 gm. daily for 120 daj'S 
to patients with tuberculosis of the geiiito-urinary organs, produced prompt 
relief of all symptoms and clearing of the urine in 80 per cent. A year later, 
62 per cent remained well. 

All patients who were given 1.8 gm. of streptomycin daily suffered permanent 
loss of vestibular function after about 30 days and an increasing bacterial resist¬ 
ance to the drug soon developed. 

Smaller doses and shorter treatment periods reduced these complications but, 
at the same time, the benefits from treatment were diminished. 

Para-aminosalicylic acid (PAS), bacteriostatic for the Mycobacterium tuber¬ 
culosis in doses of 3 gm. 4 times a day, permits the amount of streptomj'cin to be 
reduced to gm. 1.0 twice weekly. This combined treatment, continued without 
interruption for a year, produced improved therapeutic results with no serious 
complications. 

Under this treatment symptoms promptly subsided, general health improved, 
organisms and leukocytes disappeared from the urine and serial pyelograms 
showed arrest of the lesions. 

Observations made following treatment showed that relapse was most likely 
to occur in patients with lesions sufficiently extensive to produce visible deformi¬ 
ties of the renal pelvis or calyces. Resistance to drug control and promptness to 
relapse following treatment appeared to depend on the extent of the lesion. 

If relapse occurs, the patient should resume treatment for at least another year. 

The only proved cure for fibrocaseous necrotic tuberculous lesions, at present, 
is surgical excision. After the disease has been controlled b 3 ' prolonged drug 
therap}', nephrectomj' is recommended for proved, extensive, unilateral renal 
tuberculosis. Postoperative treatment should be given for at least 6 months. 
With the same preoperative and postoperative medical protection, tuberculous 
epididymides should be excised. 

Similarly, utilizing the disease-arresting results from a long period of drug 
therapj', localized tuberculous lesions have been removed by partial nephrec¬ 
tomy. While this is a practicable operation, fewer than 5 per cent of the patients 
vith renal tuberculosis have satisfied the necessarily searching criteria of suit- 
abilitj'. 

Iso-nicotinic acid hydrazid (isoniazid), a drug apparently similar in its action 
to streptomj'cin and far stronger in the test tube than PAS, may produce pos- 
siblj' serious complications. Since it has great clinical promise, it has been added 
to the present treatment plan. This consists of a year of uninterrupted treatment 
with streptomj'cin gm. 1.0 twice wceklj’, sodium PAS 5 gm. 3 times a daj- and 
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isoniazid 100 mg. 3 times a day. Although all 20 patients who received this 
treatment responded promptly and favorably, insufficient time has passed since 
treatment ended to measure the results accurateljc However, use of these drugs 
has produced striking local and sj’-stemic improvement in patients with tuber¬ 
culosis of the genito-urinaiy organs in all stages. These benefits have been de¬ 
rived without demonstrable injuiy to the renal function. 
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THE CHANGING FLORA IN URINARY INFECTIONS IN THIS 
ANTIBIOTIC AGE 

GRAYSON CARROLL 

From the Department of Urology, St. Louis University, St. Louis, Mo. 

Approximately trvo-thirds of the general population have been exposed t o anti¬ 
biotics at one time or another and one-third have received sulfonamides, accord¬ 
ing to K. Riley. She stated that SCI people out of 1200 questioned had received 
penicillin. 

This universal use of antibiotics has brought about a notable change in the 
flora found in the urinary tract infections. This alteration affects both prognosis 
and treatment to such an extent as to justify recording some of the specific 
changes noted. 

The most obvious change is the increased resistance of the coccal infections to 
penicillin. When penicillin was first introduced Fleming, Raumclkamp, and 
Maxon reported high activity of penicillin against most strains of both coagulose 
positive and negative staphylococci in vitro in 1941. Spink reported S8 per cent 
of the species inhibited. 

Today the picture is very different. Of 58 Micrococcus organisms isolated 
from our clinical cases only 3 were found sensitive to penicillin or 5 per cent. 

The bacteriologist of the Massaehusetts General Hospital, Dr. L. Kunz, re¬ 
ported through a personal communication from Dr. Walter S. Kerr, Jr. that 
out of 119 Micrococcus organisms isolated in that clinic in September and 
October 1953, only 31 were sensitive to penicillin or 26 per cent. 

The presence of coccal infections resistant to oxytetracycline and chlortetra- 
cycline is on the increase but to a lesser degree. Organisms found to be resistant 
to penicillin are not necessarily so to oxytetracycline and chlorotetracycline. 
Organisms resistant to oxytetracycline are also resistant to chlorotetracycline. 
This is also the case concerning tetracycline. 

The presence of such a high number of coccal organisms resistant to penicillin 
is not due to increased resistance. C. B. Chain has shown that “two types of 
staphylococcus exist, one of them penicillin-sensitive, and the other naturally 
resistant to penicillin." He demonstrated that the “penicillin resistant strains 
produce an enzyme called penicillinase that destroys penicillin.” The absence of 
such protective phenomena in the gonococcus probably explains why penicillin 
is still so effective. 

One of the most serious consequences of the emergence of penicillin resistant 
Micrococcus is the development of ulecrative enteritis. Thirty-seven deaths have 
been reported in the literature. A modified expression of this condition and some- 
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times not recognized is its manifestation of diarrhea, weakness, and gaseous 
distention. Chester W. Fairlie and Ralph E. Kendall report this condition as 
caused by the o^-ergrowth of the resistant Micrococcus organisms but emphasize 
that other factors may enter into the problem since sj^stemic to.xic effects such 
as hj^potension and azotemia are also present. 

BACILLARY INFECTIONS 

In bacillary infections, the survival of the more resistant organisms is quite 
apparent. There is a noticeable increase in B. proteus and Pseudomonas infec¬ 
tions. In 1949 and 1950 B. proteus was found in 12 per cent of our patients. In 
1952 and 1953 B. proteus had increased to 16 per cent. The Pseudomonas in¬ 
creased from 16 per cent in 1949 and 1950 to 32 per cent in 1952 and 1953. 
In the pre-antibiotic period all the organi.sms e.xcept B. proteus and the Pseu¬ 
domonas constituted 72 per cent, whereas in the antibiotic age of 1952 and 1953 
all the other organisms constituted onlj'^ 52 per cent. 

This poses a growing serious problem and makes it highlj" important to not 
only determine the sensitivity te.st by the disk method but also to identify the 
organism. It becomes equally important to know how best to treat these stub¬ 
born organisms. 


TREATMENT OF MICROCOCCUS INFECTIONS 

The realization that a high percentage of coccal organisms now causing infec¬ 
tions are resistant to penicillin makes the routine administration of penicillin or 
combiotic as a prophylactic measure inadvisable. We have long since discon¬ 
tinued this practice. 

The clinical and laboratory experience with eiythromycin would suggest that 
it should be the drug of choice in coccal infections at the present time. Our studies 
at St. John’s Ho.spital indicate that SO per cent of the Micrococcus organisms 
isolated in our urinaiy infections were susceptible to erythromj’-cin and, as previ- 
ousl}' stated, onl 5’’0 percent of these same organisms were sensitive to penicillin. 

Of the Micrococcus organism cultures in the Massachusetts General Hospital 
per cent were sensitive to eiythromj’’cin and onl}’’ 26 per cent to penicillin. 
It would, therefore, seem reasonable to state that eiythrom}^!!! should be the 
drug of ehoice in Micrococcus infections. The same comparison has been noted 
in other coccal infections; that is, the pneumococcus and the enterococcus 
(Streptococcus faecalis). 

A patient Avith endocarditis and septicemia caused b 3 '’ the enterococcus 
illustrated some features. Shortly after a retropubic prostatectomy a low grade 
fever, elevated sedimentation rate of 68, and a positive blood culture of entero¬ 
coccus on three occasions, together with a heart murmur, e.stablished a diagnosis 
of endocarditis with septicemia. The laboratory findings are interesting. The 
disk test shmved no inhibition to penicillin but was sensitiim to erythromycin. 
This Avould then suggest that penicillin ivould be ineffective in this case. Hp'y 
ever, the tube dilution test indicated that the bacteriostatic end point of penicil¬ 
lin was 6.25 units i er cubic centimeter (potassium salt of penicillin) and the 
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bacteriostatic end point of ilotycm mbs 0 487 micrograms per cubic centimeter 
(ilotycin base) The bactericidal end point of penicillin was 50 units per cubic 
centimeter and ilotycin 12 5 micrograms per cubic centimetei This Mould indi¬ 
cate that the ilotycin Mas superior to the penicillin in both the bacteriostatic 
and bacteriocidal end points, but it docs indicate that M ith a very high dosage 
of penicillin the organism could be killed This patient Mas given high doses of 
erythromycin intravenously and by month, resulting m complete lecovery 
The successful clinical effect of pemciUm, despite negative inhibition lecorded 
by the disk method, is explained by the xeiy high blood level attainable Mith 
penicillin and emphasizes the necessity of high doses of penicillin m some cases 
High blood levels can be obtained also by erythromjcm According to Kiiby, 
et al, by giving 500 mg of erythromycin every 6 hours, blood levels of 20, 30, 
and 50 miorograms pei millilitei can be obtained This is comparable to the 
penicillin blood level attained by giving 2 to 3 million piocame penicillin units 
daily AVlicn it is realized that only 3-^ microgram per milhhtei is sufficient to 
inhibit most staphylococci, erythromycin should bo a most effective drug 
Oxytetiacycline and chlortetracychiio cannot attain this high blood level and 
are bacteriostatic rather than bactericidal 
It IS probable that Mith the Midespread use of erythromycin the Micrococcus 
Mill become resistant to it, iii fact, a report from an Ohio community in Mhich 
erythromycin had been used for three months indicated an increasing number of 
erythromycin resistant coccal infections 

TREATMENT OF BACILLARY INFECTIONS 

B proteus is best treated by fuiadantm, chloiomycetin and gantnsin acetyl 
This IS borne out by our study uhich indicates that of 81 B proteus oiganisms, 
OG were inhibited by Chloromycetin, of 40 sensitivity tests, 34 Mere inhibited by 
furadantin, of 110 sensitiiity tests, 7G Mere inhibited by gantrisiii Tetracychne, 
oxytetracycline and chlorotetracycline are of little practical value against 
B proteus since they inhibit only about 7 per cent 
Pseudomonas found m clinical cases today is resistant to most of the drugs, 
polymyxin B being the exception In our study 118 Pseudomonas organisms m ere 
inhibited by polymyxin B out of 149 sensitivity tests pei formed HoMevei, the 
nephrotoxic and neurotoxic symptoms limit its use We Mish to offer a new 
solution to this problem 

After the combination of streptomycin and oxytetracycline pioved effective 
in a stubborn case, m e administered this combination to 52 patients with Pseu¬ 
domonas infections Forty-tMo Mere controlled, 8 of Mhich reclined, but 34 
remained clinically and culturally recoveied It is mteiesting to note that the 
in vitro sensitivity studies by the tube dilution test demonstrated no inci ease in 
the combination over the individual sensitivity of each drug Hom ev ei, the blood 
taken from an individual m ho has been given streptomycin and oxytetracycline 
when added to the test tubes Mith Pseudomonas did cause inhibition This m ould 
suggest that something m the blood augments the synergistic action of these 
drugs 
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To date it would appear that this combination is the one of choice in per¬ 
sistent Pseudomonas infections. 


CONCLUSIONS 

A change in the flora found in urinaiy infections todaj^ is produced by the 
luiiversal use of antibiotics. This is demonstrated bj' the emergence of re.sistant 
strains of the Micrococcus, these strains being protected from the antibiotics by 
the production of penicillinase when exposed to penicillin. Only a small per¬ 
centage of Micrococci are now found sensitive to penicillin. Erythromycin has 
proved to be a favorable substitute for penicillin. 

The micro-organisms found in bacillar 3 '- infections are predominantly B. pro- 
teus and P 3 ’’ 0 cjmneus due to the survival of these species. The other bacillary 
micro-organisms appear less frequentlj''becau.se thej’’ were more susceptible to the 
antibiotics universel.v used. It is nece.ssarv to identih’’ these resistant organisms 
since the drug of choice varies according to the species found. The Pjmc 3 mneus 
is best ti'eated with the combination of o.x 3 detrac 3 ’’cline and streptomycin. B. 
proteus is best treated ivith furadantin, chlorom 3 metin, and gantrisin. 
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FATAL AIR EMBOLISM DURING UROLOGIC OPERATION 

DAVID W. GODDARD and J. DENNY MOFFETT, JR. 

The medical literature records one or more instance.s of pulmonary air embo¬ 
lism, usually fatal, occurring in association with the following procedures: 1) 
vaginal insufflation and douching during pregnancy; 2) cesarean section; 3) 
antral irrigation; 4) attempted self-abortion; 5) tubal insufflation; G) ure¬ 
throscopy with air-inflating urethroscope; 7) intentional introduction of air 
into cavities or potential cavities, such as the pleural cavity, peritoneal cavity, 
retroperitoneal or perirenal spaces, bladder, joint caAuties, paranasal sinuses and 
eustachian tuba; 8) operations on the breast, thyroid, lungs and prostate; 9) 
blood donation; 10) blood transfusion; 11) high altitude flying; and 12) deep sea 
diving. 

In a bibliography of more than sixty papers, only 5 reports relating to the 
subject of air embolism in urologic conditions have been found (Campbell and 
Work; Dible, et al.; Jeek; Math6; Wcyrauch). Wo thought it was interesting 
that no report of air embolism following retrograde air pyelography appeared. 

The purposes of this paper are 1) to point out certain common factors relative 
to the pathogenesis of air embolism; 2) to present a case of fatal air embolism 
duo to a previously unreported etiologic situation; 3) to suggest a preventive 
measure that may bo employed to prevent air embolism in further situations of 
the kind reported; 4) to discuss certain extremely important factors that have 
not yet found their way into the lu-ologic literature wliich relate to the mecha¬ 
nisms of the cause of death from air embolism; and 5) to furnish a comprehensive 
bibliography on the general subject. 

The term "sucking of air” is used rather loosely in the literature to account 
for the initial stage in the production of air embolism, and is mentioned here 
largely to challenge its use. Normal venous pres.sure ranges between 40 and 
110 mm. of water. Except in certain rare circumstances when a vein is opened 
at a gravity level well above that of the right auricle or in certain procedures 
m or about the chest where negative venous pressures occur as the result of 
respiratory movements, veins just do not and cannot “suck” air. Careful com¬ 
parative study of the reported cases of air embolism will show that the one 
common denominator in the pathogenesis of this condition is pressure on the air 
either during or after its introduction into some extra vascular part of the body. 

In Campbell and Work’s case of fatal air embolism following suprapubic 
prostatectomy, reported in 1947, the authors did not have an opinion satisfac¬ 
tory to themselves as to why the embolism occurred; however, their protocol 
records that drainage tubes became obstracted by a blood clot at about the same 
time that the patient went bad. The obstiuction was relieved promptly, but it 
would take only an instant for air trapped in the bladder behind the obstructed 
tube to be forced into the venous circulation if the patient coughed or strained 
in any other way. 

Y. annual meeting. Southeastern Section of American Uroloeical Association 

Palm Beach, Fla. April 12-15, 1054. 
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In Bible’s cases of air embolism associated with urethroscopy and tubal in¬ 
sufflation; in Maths’s classic report and in deck’s report, both of which concern 
air embolism associated with distention of the bladder with air as a step in the 
suprapubic operative approach to the bladder; and in Weyrauch’s report of air 
embolism following perirenal insufflation, air pressure in excess of venous pressure 
has been the one common denominator. 

Dr. Mathe’s report which appeared in 1929 deserves special mention. He was 
the first to point out the danger of inflating the bladder with air to facilitate the 
suprapubic surgical approach to the bladder, and he advised the substitution of 
“harmless sterile water or mild antiseptic solutions” for this purpose. Dr. Mathe’s 
is a scholarly and comprehensive summary of the entire subject of air embo¬ 
lism at that time and records 31 cases of air embolism following injection of air 
into some part of the urinary tract for diagnostic or operative reasons reported 
either in the literature or to him personally. His report affords an extensi\^e 
bibliography of the older literature which is not included here. Without ex¬ 
ception, all of the case reports recorded by Dr. Mating indicate that the air 
that caused the embolus was under pressure greater than that of normal venous 
pressure. 

CASE REPORT 

A 52 year old Negro was admitted to the Halifax District Hospital early in 
December 1949 in desperatelj’’ ill condition due to the extravasation of urine up 
the anterior abdominal wall from a ruptured urethra. The urethra had been 
ruptured by the instrumentation of urethral strictures in another office about 
2 days previously. 

The patient was taken promptly to the operating room for multiple incisions 
and drainage of the anterior abdominal wall, groins, and perineum, and for 
suprapubic cj’’stostomy. After a somewhat stormy course he made a satisfactory 
recovery from his acute illness, and he was discharged from the hospital about 6 
weeks postoperatively with his supi’apubic tube functioning well. After repealed 
attempts, a filiform finall}^ was passed through the strictured urethra, the ure¬ 
thra wms dilated with followers, and a catheter was inserted. The patient wore 
this catheter for approximately 2 weeks with excellent dilatation of his stric¬ 
tures, and the suprapubic tube was removed and the fistula was curetted. 

Although the urethra was kept dilated through a 26F sound and antibiotics 
and chemotherapeutics were used freely, the patient's suprapubic fistula repeat¬ 
edly broke down and drained and his urine remained heavil}'’ infected. These 
difficulties were found to be due to bladder neck obstruction from early benign 
prostatic hyperplasia and from contracture of the vesical neck. 

The patient was re-admitted to the hospital earlj'^ in May 1950 and trans¬ 
urethral resection of his bladder neck obstruction was carried out without diffi¬ 
culty. 

By this time he had so much infected tissue about his suprapubic fistula that 
it was felt that excision of this inflammatory tissue and operative closure of the 
fistula were necessary for the complete rehabilitation of the patient. This opera¬ 
tion was carried out on Ma}'’ 10, 1950, approximately six months from the time 
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of his original, acute urinary extravasation. Wc did not have a urethral catheter 
in place since the open suprapubic fistula as well as scarring precluded distention 
of his bladder. An elliptical incision was used to excise the inflammatory tissue 
down to the bladder. The various tissue planes were developed by sharp and 
blunt dissection. The bladder was closed tightly with interrupted catgut sutures 
and the remainder of the wound was closed in layers. Two rubber wick drains 
were left down to the rectus fascia. When the closure was started, the anesthetist 
began letting up on the patient’s anesthesia and, as the last skin sutures were 
being placed, the patient reacted involuntarily to the painful stimulation and 
struggled against his restraints. As the dressings were being applied the anesthe¬ 
tist noted a sudden, rapid change in color and found the patient pulseless. Arti¬ 
ficial respiration with 100 per cent oxj'gen, intravenous coramine, and intra¬ 
cardiac adrenalin were given without elTcct and the patient was pronounced 
dead. Ko one at the time of death had any idea why death had occurred, ex¬ 
cept that it seemed obviouslj' to be a cardiac death of some kind. Autopsy was 
obtained which showed that the vena cava and right side of the heart were filled 
with frothy blood and that the cause of death was air embolism. 

DISCUSSION 

There is nothing much more fnistrating to a surgeon than to have a patient 
concerning whom he is very happy one minute dead on the operating table a 
minute later and for no obvious reason. We were most fortunate to have an 
autopsy done promptly on this patient, since the true cause of death had not 
occurred to any of us. In retrospect it is quite easy to see how air was trapped 
in the bladder (fig. 1) the walls of which were held open to a certain extent by 
perivesical scarring and induration, and forced into the venous circulation at 
the end of the operative procedure by increased intra-abdominal pressure when 
the patient was straining. 

In order to prevent such an unhappy occurrence in similar situations since 
that time, we first close the bladder opening tightly about a small Robinson 
catheter; any air in the bladder is evacuated and replaced with sterile water 
or saline through the catheter which then is withdrawn and the wound is closed 
in layers. 

We have found no reference to the exceptionally practical experimental work 
of Dnrant, Long and Oppenheimer in the urologic literature and it needs to be 
mentioned here. These investigators, working with dogs, found tour factors to 
be most closely related to mortality from air embolism. These factors are: 1) 
the amount of air injected, 2) the speed of injection of the air, 3) the position of 
the individual getting the air, and 4) the effectiveness of the pulmonary ex¬ 
cretory mechanism. 

The position of the individual is an extremely important factor and one which 
these authors were first to point out. They found that an animal can tolerate 
more air intravenously when lying on the left side than can be tolerated in any 
other position. They further found that if an animal is allowed to develop evi¬ 
dence of marked right ventricular failure from air embolism while lying on his 
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back and then is turned onto liis left side, recovery frequently follows imme¬ 
diately. Conversely, the right lateral position is by far the worst possible posi¬ 
tion for the animal. 

Open chest e.Kperiments by the investigators re\maled the e.xplanation for the 
recoveiy of these animals when turned into the left lateral position. These e.\- 
periments showed that the right ventricle labors against the obstruction of an 
air trap in its outflow tract when the position of the animal is such as to make 
this outflow tract the most supei-ior portion of the right heart. Such would be 
the case with the animal on his back or I’ight side. When the animal is turned 
on the left side, however, the outflow tract assumes a position inferior to the 



Fig. 1. A, schematic representation of passage of air from bladder cavity into venous 
circulation and thence to right lieart and lungs; B, evacuation of air from bladder and us 
replacement with water or saline in closing suprapubic cystostomj'; C, above, heart in right 
lateral position, allowing air to pass freely into pulmonary' conus and form an air trap, be¬ 
low, heart in left lateral position, causing air trap to rise away from now inferiorly posi¬ 
tioned outflow tract of right ventricle. 

body of the right ventricle; the air trap then rises away from tliis now inferior 
position of the outflow tract and, presumably, is churned into a froth which is 
mixed with the blood in the right tmiitricular cavity and gradually is passed by 
the now unobstructed right ventricle to the lungs where it can be excreted. The 
left lateral position also was shown to increase the efficiency of the excretion of 
embolic air by the lungs. 

We are reliably informed by colleagues in other fields of medicine and surgery 
that a number of lives have been saAmd bj'’ the application of these facts dis¬ 
closed by Durant and his co-workers, namely, by the simple expedient of turn¬ 
ing the patient onto his left side whenever air embolism is suspected and keeping 
him there until the air has been eliminated. We only wish that we had known 
■what we know now about this problem wdien we were faced with the emergency 
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lepoitecl to you earlier ^\lth oiii own patient, and that we might have had the 
good judgment to recognize the ti*ue iiatiuc of the situation and to apply these 
principles 

SUMM\R\ 

Fatal air embolism of the venous or pulmonary type has been rcpoi ted to 
occur in association vith a -wide \ariety of procediucs 

Pressure in excess of venous picssiirc on the air cither duiing or aftei its intro¬ 
duction has been the one common denominatoi in neuly all the repoited cases 
of fatal 01 near fatal pulmonaij air embolism 

A case of fatal an embolism due to a picviouslj unreported etiologic situation 
IS presented and simple, specific, picvcntivc measures thal can be taken aie 
mentioned 

The ^^olk of Duiant and associates, showing that the left lateral position 
may be lifesaving for patients with pulmonaiy an embolism, is leviewed 

We aie indebted to Dr Aithur Schwartz of Daytona Beach whose careful 
postmortem stud}' disclosed the cause of death in the case lepoited, and to 
Mrs Claire Puce King, Daytona Beach, and to Mi Carl Bishop, Department 
of Pathology, Duke Hospital, foi tiie illustrations 

111 Broadway^ Daytona Bcac/i, Pta 
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SIGNIFICANCE OF ADRENAL ENLARGEMENT CAUSED BY 
ESTROGEN TREATMENT 


KENNETH M LYNCH, JR 

rrom Ihe Deparlmcnl of Urology, Medical College of South Carolina, Charleston 

Since the w oik of Huggins and his associates* w Inch demonstrated the beneficial 
effect of castration and/oi estrogen theiapy in individuals having prostatic 
cancer, there has been acceptance of the aiidiogeii theory in the etiology of this 
neoplasm It has long since become standard management to treat these men by 
castration and nitli estrogens, either singly or in combination The suney 
analysis of a large senes of patients treated bj' the three methods (Nesbit and 
Baum®) showed statistically that a combination of castration and estrogen 
therapy, both initiated at the time of diagnosis, results in a greater peicentage 
of 5-year survivals than does treatment by castration alone or by estrogen 
therapy alone Despite this dcmonstiated advantage, however, most uiologists 
have been pione to initially utilize only one of these means of tieatment because 
of the almost invariable recrudescence of the neoplasm at varying poiiods follow¬ 
ing the initial response of the tumor It has been an almost universal evpeiience 
that utilization at this point in the course of the disease of eithei castration or 
estrogen theiapy (depending on which was previously instituted) will lesult in a 
second remission of symptoms and tumor activity This i emission is usually 
followed aftei variable periods of time by a second reactivation of the tumor 
That bilateral adionalcctomy at this time will icsult in clinical improvement, as 
demonstrated by Huggins and Scott,® has led to the belief that the lecindescence 
of the neoplastic piocess is due to androgens produced by the adienal glands 
Further evidence to suppoit this assumption is the fact that, although 17-keto- 
steroid urine excretion levels fall following bilateial orchiectomy, there is a 
secondary rise to levels in excess of precastration levels Concomitant w ith the 
clinical improvement m cases of prostatic carcinoma follow ing bilateral adrenal¬ 
ectomy, there is a disappearance of 17-ketosteroids from the unne 
Because of the above facts, it has been thought that the recmdescence of 
prostatic cancel following the impiovement with castration and estrogen therapy 
is due to androgen production by the adrenals For this reason, consideiable 
interest was recently aroused by the report of Thompson and Werner (1951)* 
that the administration of a new synthetic estrogen, TACE (chlorotrianisene), 
does not result in enlargement of the adrenals and pituitary of the rat It has 
been demonstrated that there is enlargement of these oigans m rats treated wnth 


This work was done whollj under a grant from The Damon Runjon Memorial Fund 
Read at annual meeting, Southeastern Section of American Urological Associ ition 
Havana, Cuba March 16-19, 1953 ’ 
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pharmacological doses of natural estrogens (Greep and JonesLynch'’) and by 
other synthetic estrogens.^ 

On the assumption that the increase in weight of the adrenals might result in 
an increased production of androgen, Smith, Rush and Evans (1951)' have 
recommended the use of TACE in preference to stilbestrol or natural estrogens 
in the treatment of men having prostatic cancer. 

To test the validity of the above assumption, it was decided to attempt, in our 
laboratory, to demonstiute in the rat whether the enlarged adrenals resulting 
from injections of natural estrogens do or do not secrete an increased amount of 
androgen. 

It was further proposed to study the effect of prolonged estrogen administra¬ 
tion on the testes, prostate, pituitary and adrenals of the rat in order to deter¬ 
mine whether the changes induced in these organs are reversible. In a previous 
communication from this laboratoiy® it was shown that there is complete re¬ 
covery from testis and prostate atrophy and from adrenal enlargement in rats 
subjected to three weeks administration of e.strogen, although there is persistent 
pituitarj’’ enlargement nine weeks after ceasation of therapy. 


JIATERIALS AND METHODS 


Experiment 1. Although it was realized that the cockerel comb method affords 
the most sensitive test or assay for androgens, it was decided to use the pro.state 
weight in the estrogen treated rats as an indicator of androgen production by the 
enlarged adrenals. It was felt that, even though minute amounts of androgen 
might not result in prostatic growth, ymt any really significant increase in an¬ 
drogen production bj'’ the adrenals should result in prostatic enlargement above 
the normal castrate weight. 

Young adult 200 gm. male albino rats of the Wistar strain were castrated and 
then divided into two groups. The rats in one group were injected every third 
day with 0.5 mg. of estradiol benzoate in sesame oil* for a period of 24 da 3 's, a 
course of treatment which had previously been demonstrated to cause the ad¬ 
renals to approximately double their normal weight. The other group of animals 
received no treatment and served as castrate controls. Groups of the treated 
animals were sacrificed at periods of 1, 2 and 5 weeks following ces.sation of 
estrogen therapj" and the wet weights of the prostate, combined adrenals and the 
pituitary were recorded. The animals in the control group were sacrificed simul- 
taneouslj'’ with the last group of the estrogen treated animals. All organs were 
weighed to the nearest milligram using the Roller-Smith mici’otoi’sion balance. 

Experiment 2. Young adult 200 gm. albino male rats of the Wistar strain were 
injected twice weekly’’ for a period of 3 months with 0.5 mg. of estradiol benzoate, 
a dosage presumably analogous (correcting for life span and body’’ weight) to a 
dosage of about 50 mg. daily’’ in a 150 pound man. This dose was not selected as 


^ Greep, R. 0. and Jones, I. C.: Recent Progr. Hormone Research, 6: 197, 1950. 

® Lynch, Iv. ]M., Jr.: Ann. N. Y. Acad. Sci., 66: 734, 1952. 

^ Smith, P. G., Rush, T. W. and Evans, A. T.: J. Urol., 66: 886, 1951. c.winff 

* Estradiol benzoate in sesame oil labeled Progynon-B was provided b.y ine dl' 
Corporation through the courtesy of Dr. Edward Henderson. 
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Table 1 Body weight recorded tn grams. All organ weights recorded in milligrams. 

Each figure is the average for that group _ 



Weight 

Ante¬ 
rior 
Pros- 
j late 

Poste¬ 

rior 

Pros¬ 

tate 

i 

Total 

Pros 

tatc 

Paired 

Adre¬ 

nals 

Pitui¬ 

tary 

Group 1. Pre treatment (6 rats) 

233 



502 

^ 32 

7 

Group 2 One week after cessation of treatment 





I 


(3 rats) 

237 


1 

58 

51 

23 

Groups. Two Aveeks alter cessation of treat- 







ment (3 rats) 

252 



55 

69 

20 

Group 4. Five weeke after cessation of treat- 







ment (9 rats) . . 

265 

2S 

26 

54 

62 

19 

Group 5. Castrate controls (6 rats). 

320 

23 

29 

52 

37 1 

14 


Table 2. Individual weights of animals tn group 4 from table I 



1 Body 

1 AVeight 

Anterior 

1 Prostate 

Posterior 

Prostate 

Total 

Prostate 

Paired 

Adrenals 

Pituitary 

Group 4. Hat 1 

310 

i 18 

1 

20 

38 

84 

20 

Rat 2 

220 

52 

40 

92 i 

62 

12 

Rat 3 

270 

20 

28 

48 

60 

32 

Rat 4 

280 

36 

30 

66 

56 

20 

Rat 5 

285 

32 

28 

00 

02 

IS 

Rat 6 

225 

30 

24 

54 

4S 

12 

Rat 7 

255 

22 

22 

44 ' 

02 

21 

Rat S 

265 

24 

22 

46 

75 ; 

18 

Rat 9 

280 

20 

22 

42 

50 1 

IS 

Average 

265 

28 

26 

54 

62 

19 


being in either the physiologic or phaimacologic range. Rather was it selected 
because it was the smallest dose which had produced an appreciable and con" 
sistent degree of testis atrophy in a three week period.^ A group of G animals Avas 
saeriheed prior to initiating the injections and a similar number of both treated 
and untreated animals Avere sacrificed at intervals during the treatment period, 
at the end of this period, and at intervals thereafter, the last group being sacrificed 
thirty Aveeks after cessation of the estrogen the^ap 3 ^ The body AA'eight and the 
Avet Aveights of the paired testes, the prostate, the pituitary and the paired 
adrenals AA’ere recorded. 


RESULTS 

Experiment 1. As in preAious experiments, the 4 weeks of estrogen therapy 
resulted in a maiked increase in adrenal and pituitary Aveights. The adrenals 
continued to increase in size after treatment was discontinued, attaining a peak 
av'erage weight of 69 mg. 2 Avecks after cessation of therapy, as compared A\dth 
the average pre-treatment average AA'eight of 32 mg. As shonm in experiment 2, 
three months of estrogen therapy induces no further enlargement. 

* Lynch, K. M., Jr. and Scott, W. W.; Endocrinol., 49: 8, 1951. 
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CSTRAOIOL eCNZOATC 
0 CVtRY TWIWQ DAY _ 

Fig, 1 

^ Table 1 gives a tabulation of the average weights of the prostate and adrenals 
in the different groups. There is no significant difference in prostate weight be¬ 
tween the estrogen treated animals and the castrate controls. At the peak of the 
adrenal enlargement 2 weeks after cessation of estrogen therapj^ the average 
prostate weight was 55 mg. as compared to an average prostate weight of 52 mg. 
in the castrate controls. The largest individual pair of adrenals in the treated 
rats, weighing 84 mg. (table 2, rat 1), was associated with a prostate weighing 
only 38 mg. These data are shown graphicall 3 ’’ in figure 1. 



Fig. 2 
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experiment S Body weight: Figuie 2 shows the usual failure of the estrogen 
treated animal to gam weight at the same rate as the untreated animal when 
administered doses in the pharmacologic range This effect was no longer e\ ident 
23 weeks after treatment was discontinued 
Testis weight* The weight of the paired testes at the end of the treatment 
period was 3 2 gm lu the control animals and 0 30 gm or 9 4 per cent of the 
control weight in the treated animals The contrast in size is illustrated photo¬ 
graphically in figure 3 As the graph (fig 4) demonstrates, there was persistence 
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of the atrophy for a period of 6 R-eeks and total recovery of normal weight in 23 
weeks. 

Prostate weight: Figure 5 shows the prostatic atrophy Avhich persisted for a 
similar period of 6 weeks, the jjrostate regaining Tiormal weight 16 weeks follow¬ 
ing the cessation of the therapy. That the prostate regained control weight prior 
to the testes indicates tliat the Lo 3 'dig cells recover at a more rapid rate than the 
germinal epithelium of the tubules, which was e.xpected, inasmuch as it is believed 
that estrogen inhibits the production of LH or ICSH b}' the pituitar}’’ to a lesser 
degree than FSH. 

Pituitary weight: Figure 0 shows the five-fold enlargement of the pituitary 
resulting from estrogen admini-stration. This still persisted in a diminished, j'et 
significant, degree 30 weeks later. 

Adrenal weight: Figure 7 shows the adrenal enlargement induced by the 
estrogen therapj'- and its persistence at a significant level 30 weeks later. 
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DISCUSSION AND CONCLUSIONS 

Expcrimcut 1 affoicls no support for the theory tlmt the enlarged adrenals in 
estrogen treated animals produce an increased amount of androgen ns suggested 
l)y Smith, Rush and Evans.’ In regai-d to the adrenal production of androgens 
following castration, Scott’ states that this question “remains unsettled in the 
normal animal and man.” Evidence cited against increased androgen production 
was that of Richter and tJhlcnhuth'” who observed that whereas the adrenals of 
the wild rat showed considerable h 3 'perplasia after castration, the seminal vesicles 
and prostates of these animals remained atrophic. Sn.vora," likewise cited bj’ 
Scott, concluded that “adrenal cortical androgens arc not likclj’ to have an 
important role in man, since the compensatorj- increase in androgen production, 
if it does occur, is not of sufTicient magnitude to prevent the development of 
deficiencj' symptoms following castration.” 

One must be careful to observe that the foregoing evidence deals with the 
laboratory animal and the normal human male, and not with individuals having 
prostatic cancer. We should not forget the strong clinical evidence afforded bj' 
the improvement of such men following bilateral adrenalectomy. At this time, 
it can bo concluded only that further investigation must be made of the role 
played by the adrenals in individuals sulTcring from inoperable prostatic cancer. 

Consideration of the data provided bj' experiment 3, while loading to no definite 
conclusions, seems to justifj' the following suggestions for clinical application. 

1) While no evidence has been forwarded to support tbc hypothesis that the 
enlarged adrenals caused by estrogen therapj' produce increased amounts of 
androgen, j'et the fact that the natural estrogens, and the sj'nthetic estrogen 

® Scott, W. W.: 1052 Year Hook of Uroloju^, spociiil article, p. 9. 

Richter, C. R, atul Ulilcahuth, H. 11.; Personal communication to Scott.® 

" Sayers, O.: Piiysiol. Rev., 30: 211, 19.50. 
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widely in use, cause pituitary and adrenal enlargement, would seem to indicate 
that the use of TACE, which does not, would be preferable. Comparable clinical 
results following administration of this new synthetic estrogen in a large series 
of patients with prostatic cancer wll obviously be required to justify this sup¬ 
position. The report of Smith, Rush and Evans^ concerning its beneficial effect 
in cases of prostatic cancer is encouraging. 

2) The question is often raised as to whether one is justified in using estrogens 
in the treatment of mumps orchitis and in phalloplasties. In experiment 2 there 
was complete functional recovery of the rat testes even after 3 months of 
intensive estrogen therap 5 ^ The testes were normal in weight, demonstrated 
normal Lej’^dig cell function b}'- maintaining the prostate at normal Aveight and, 
on microscopic examination, showed normal spermatogenesis. Concerning the 
human, little information is available. In the discussion of a previous communi¬ 
cation,® Chamy cited 3 men he had treated with estrogen. One was a man who 
had been arrested on four occasions for criminal rape. He was given 5 mg. of 
estrogen daily for 30 days. At the end of therapy, semen examination showed 
azospermia and testicular biopsy revealed degeneration of the germinal epi¬ 
thelium. Another biopsy done eight weeks later showed complete regeneration 
of the tubules. The other two men were cases of oligospermia who were treated 
with estrogen until there Avas a disappearance of sperm from the semen. Exami¬ 
nation several weeks later showed a return of sperm at a level above the pre- 
treatment level. 

On the basis of these meager data concerning the human, we are not able to 
conclude that estrogen may be used with impunity in the young human male, 
although our animal studies indicate that it can be. 
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STUDIES IN UROLITHIASIS; III. PHYSICOCHEMICAL PRINCIPLES 
IN STONE FORMATION AND PREVENTION 

EDWIN L PIIIEN 


rrom the Xcmton Wellesley Hospital, Newton, Mass 

The lesults ot at least four independent studies Im e converged to produce 
evidence which may be built into a logical and consistent (if incomplete) theory 
which partially explains the formation of urinary calculi and provides informa¬ 
tion of v'alue m treatment 

These studies may be enumerated as follows- 

1) The work of Meyer' in determining the conditions wluch govern precipita¬ 
tion of stone forming substances in the urine, 

2) The metabolic studies on experimental urolithiasis in rats bj Ilammarstcn," 

3) The observations by Randall on stone foimation in the human kidney and 

4) Our own oiystallogiaphic study of the stmctuie and composition of some 
GOOD urinary calculi with clinical correlations in the cases of selected patients 
from whom calculi have been obtained 

As a result of this study it seems pertinent to considei some principles of physi¬ 
cal ohemistrj'w hich bear upon ealculus formation and pievention, with particular 
emphasis upon the importance of the stone nucleus and the factors underlj-ing 
stone growth 

The present project began some years ago as a study of urinary calculi from 
the standpoint of crystal structure The reader is referred to previous papers' ‘ 
for a description of the techniques used, the nature and occurrence of the ciystal- 
hne constituents, the structure and composition of nuclei, et cetera Only a brief 
statement w ill be made here 

Because urinary calculi are crjstalline it is possible to study them with the 
same techniques which aie used in the study of mineials These methods are 
examination of powdered calculous materia! by polarized light with a petro¬ 
graphic microscope, and 2) study by x-ray dilTiaction photography Using these 
methods it has been possible to study the origin and stnicture of calculi and to 
identify crystalline material in the tissues of the kidnej, even when piesent m 
microscopic amounts 

In addition, the examination of unnaij calculi with the polarizing mieioscope 
has provnded a v ety practical method for the accurate and rapid identification of 


Accepted for publication November 1, 1951 

' Mev er, J Uber die Ausfallung von Sedimenten und die Bildiing von Ivonkrementen 
in den Harnnegen Ztschr f klin Med , Ul- 613 GS7, 1920 

' Hammaraten, G Eine Experimentellc Studie uber Calcium Oxalate als Steinbildner 
in den Harmvegen Lunds Universitats Arrsknft, N E bd 32, nr 12, 1937 
nan initiating lesions of renal calculus 5urg , Gynec A Obst , 64 1-S, 

1939 Randall A The origin and growth of renal calculi Ann Surg , 106 1009-1027,1937 
Handall, A The etiologi of primar> renal calculus Reports of the VII Congress of the 
International Societj of Urologj, part 1, pp 186-261, 1939 
, i""?’ , , '"'4 Vrondel, C Studies in urolithiasis I The composition of unnarw 

calculi J Urol, 67 : 949 991, 1947 

' Prien E L Studies in urolithiasis II Relationships between p ithogonesis, structure 
ind composition of cnlcub J Urol , 61 821-836,1949 
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the components of urinary calculi, including the nucleus and the various layers. 
The opportunity to correlate stone structure and composition by an intimate 
and simultaneous study is possible only with this technique. One may instantly 
identify all the crystalline substances present in a portion of powdered calculus; 
nothing is missed. The first portion of the stone formed, which is called the 
nucleus, is believed to be of causal significance. As will be explained later, the 
presence of a nucleus is believed to facilitate stone growth. This nucleus is often 
very small and maj”- then be identified only b^’^ optical studjn The preponderant 
crystalline substance present in the stone may be of entirel}’- different composi¬ 
tion than the nucleus. In such a stone the composition of the nucleus may be 
entirely missed by chemical analysis or it may be reported as a “trace” uith no 
statement as to its significance. 

It should be stated that a few laboratories do provide an acceptable chemical 
analysis of those calculi which are of simple structure; most do not. In stones of 
mixed composition such reports are usually offered as a confusing list of the 
separate ions or radicles present. Crj’^stallographic analysis reports the composi¬ 
tion of the stone in terms of the compounds present in the various parts of the 
stone, including the nucleus. It would seem that a report which listed the com¬ 
pounds present in each part of the stone, from nucleus to outermost layer, had 
much to recommend it. The value of the additional iirformation made available 
by cr 3 ’’stallographic studj’’ as compared with the results of an accurate chemical 
anal 3 'sis is unknoum at present. Conceivably’’ it may hinge in part upon whether 
knowledge of the composition of the nucleus (as determined bj’- crj’stallographic 
study) is found to be of real value in stone prevention programs. 

We are frequentlj’’ asked about the identification of calculi by spectroscopic 
techniques. It is possible to identify the components of calculi by these methods 
within certain technical limitations which will not be discussed here. But ac¬ 
curate anafysis of many’’ calculi of complicated stmcture demands scmtiny of the 
internal portion of the stone, sometimes under magnification, so that nothing 
will be missed. In a stone of complicated structure several samples must be mn 
by’’ these techniques to identify the components. It is so much simpler to instantly 
identify all the components under the petrographic microscope. 

Anafysis of urinary calculi is important. Since kidney’ stones are prone to recur 
in probabfy 15-20 per cent of all cases it is advisable to seek preventive measures 
when possible. A knowledge of the chemical composition of the stone may help 
us determine the cause so that we may’’ eradicate this cause in addition to remov¬ 
ing the stone. A knowledge of stone composition is also of value in setting up 
•regimens of medical management to prevent recurrence in cases in which con¬ 
tinued pim-entive measures are necessaiy. In recurrent calcium-contaming 
stone one looks for a cause for hy’’percalcinuria, such as hy’perparathyroidism, 
post-menopausal osteoporosis, acidosis, Cushing’s syndrome, immobilization, or 
excessive calcium intake. Unfortunatefy all too often we are unable to find a cause 
for the increased urinary'- calcium excretion. If the calculus contains magifysium 
in its central portion one may usually- postulate a urea-splitting infection as 
causal instead of hy-percalcinuria, and direct treatment accordingly. (See later.) 
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CIjASSIFICATION of CAECOIil 

There are apparently only 3 important crystalline substances in calcium-con¬ 
taining calculi. They are calcium oxalate mouohydrato, calcium phosphate (or 
apatite as it has been called) and magnesium ammonium phosphate. In addition, 
uric acid and cystine are of clinical importance. 

These clinically important substances in calculi will be briefly described; 
complete descriptions are available in the first paper in this series.' Calcium 
oxalate monohydrate, (which will be called calcium oxalate in this paper), is 
possibly the commonest substance encountered in calculi but doe.s not appear 
in the form of geometric crystals in ordinary urinary sediments. Occasionally, 
it occurs as sphenilitic growths (wheat sheaves, spirals, rosettes) in the urine of 
recurrent stone-formers. 

Apatite, or calcium phosphate as it will be called, is a complex calcium phos¬ 
phate, sometimes containing carbonate. There is evidence that the carbon dioxide 
does not enter into the calcium phosphate structure but is merely physically 
adsorbed upon crystal interfaces. Apatite is the single crystalline substance 
usually present when chemical analysis reports calcium phosphate and calcium 
carbonate. We have not found calcium carhonate present ns a separate substance 
in calculi. Calcium phosphate (or apatite) occurs in comhination with one or 
more substances in the majority of calculi but rarely alone. Of special significance 
is the fact that it forms the nucleus of the majority of calculi. It is the particular 
"calcium phosphate” of which bones, teeth and pathological calcifications are 
composed. 

Magnesium ammonium phosphate is commonly called “triple phosphate.” 
The large crystals commonly seen in standing alkaline urines are generally com¬ 
posed of this substance. Together with calcium phosphate it forms most of the 
large “staghorn” calculi so commonly associated with infection of the urine by 
urea-splitting organisms. 

Uric acid and cystine are described under the next heading. 

Several other crystalline substances present in calculi do not appear to be of 
distinct clinical significance at the present time. Calcium oxalate dihydrate, 
which composes the common “envelope” crystals seen in standing acid urines, 
is common in calculi and may have a special significance in stone formation but 
we do not know what it is. Therefore, the two hydrates of calcium oxalate will 
be collectively called calcium oxalate in this paper. A second phosphate, calcium 
hydrogen phosphate, present in 2 per cent of calculi, will also be ignored. A third 
rare calcium phosphate known as whitlockite' has been found in our studies a 
few times. Urates are rare, contrary to reports in the literature. A urate, sodium 
acid urate, was found only once. 

In the interest of completeness it should be mentioned that several unidentified 
crystalline substances have been encountered in small amo^mts in a few calculi; 
further attempts are being made to identify them. Seven urostealiths or waxy 
calculi have been encountered; they remain unidentified. In addition, a number of 

A new calcium phosphate, UastPOi);. Am. Mineral, 26: 
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supposed “calculi” have been received which resisted all attempts at identific”.- 
tion by the usual chemical methods. They were usually offered to physicians ps 
spontaneously passed calculi by patients who were some times malingerers. Such 
artifacts were generally of mineral origin, commonly terrazzo from the hospital 
floor, or roadside pebbles. Crystallographic analysis shows them to consist of 
quartz, feldspar or other rock-forming material usually. These substances, being 
of mineral origin, are easily identified by the petrographic microscope. A few or¬ 
ganic substances such as small seeds, have also been offered as calculi. 

ENVIRONMENT OF CALCIUM-CONTAINING CALCULI 

The calcium-containing calculi fall naturally into two groups on a clinical basis. 
The distinction is based mainly on urinary reaction, although there are some 
exceptions. 

The primary calcium-containing calculi occur in individuals with an acid urine 
in an apparently normal urinary tract and are usually composed of calcium 
oxalate or of mixed calcium oxalate and calcium phosphate. If infection is present 
it is by organisms which do not render the urine alkaline. Occasionally the urine 
may be neutral or even somewhat alkaline when examined. It is important to 
remember that the reaction of the urine may change on standing. This may ex¬ 
plain some of the inconsistencies noted. We have occasionally found that the acid 
urine from a stone-bearing kidney may be made alkaline when it gets to the 
bladder by urea-splitting infection limited to the bladder; this may be confusing. 

The other group of calcium-containing calculi are generally considered “second¬ 
ary” calculi,—secondary to or associated with other urinary tract changes, such 
as obstruction, stasis or chronic infection. The urine is usually alkaline due to the 
presence of urea-splitting organisms. Magnesium ammonium phosphate enters 
into the composition of these calculi because of the alkalinity. These stones are 
generally composed of this substance plus calcium phosphate and are exemplified 
b}’' the common “staghorn” or dendritic stone. 

This classification is summarized in table 1. 

It is emphasized that this division on the basis of pH is not always as sharp 
as table 1 wmuld suggest. Occasionally we have found magnesium ammonium 
phosphate in the outermost layer of calculi (the layer which was being deposited 
at the time that the calculus was obtained) from patients Avhose urine was quite 
acid. We have also cultured urea-splitting organisms from urine whose pH was 
5.5; obviously the organisms ■were not numerous enough in these cases to have 
a demonstrable effect on the pH. It seems unnecessary to mention that urine may 

Table 1. Conditions of occurrence of calcium-containing calcidt 
Content Environment 

Calcium oxalate normal urinary tract 

or urine acid usually 

Calcium oxalate-calcium phosphate infection -f or — 

MgNH 4 PO4-calcium phosphate abnormal urinary tract 

alkaline urine 
urea-splitting infection. 
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lie alkaline though uninfected. But marked alkalinity is usually due to urea¬ 
splitting infection. Despite these few exceptions the above classification will 
proidde a good working rule of thumb to cover nearly all cases. 

It is commonly assumed that all calculi of the “staghorn” or dendritic tj-pe are 
associated ivith urea-splitting infection; this is not true, .\bout 20 per cent of them 
are composed of almost pure calcium phosphate and occur in a urine most com¬ 
monly slightly acid. They usually contain a trace or a few per cent of calcium 
oxalate but no magnesium ammonium phosphate. These calculi belong in the 
primary group of stones. Yet they look just like the stones which arc associated 
with urea-splitting infection, being dull grey in color, chalky when drx', and fre¬ 
quently of large size. It max’ be mentioned that cx-stine calculi also assume a 
“staghorn” sliape at times. 

We commonly dix-ide calcium-containing calculi into “oxalate” and “phos¬ 
phate” stones, implxung that the “phosphate” calculi are secondarx* stones 
associated xvith urea-splitting infection. This is not alwax-s true as x\-e hax'e just 
pointed out. Furthermore, many of the primaiy “oxalate” stones contain large 
amounts of phosphate. In fact many of these so-called “oxalate” stones originated 
as “phosphate” stones because the nucleus is of calcium phosphate. This xvill be 
considered later. 

-\s a result of sccondarj- infection by urea-splitting organisms a primarx' stone 
of any composition may acquire an external coating of calcium phosphate and 
magnesium ammonium phosphate and have the external appearance of an 
“alkaline infection” stone. It is unxvise to guess at the composition of a stone 
from its e.xtemal appearance. Color is also an unreliable guide. I have seen cal¬ 
cium oxalate, calcium phosphate and uric acid stones all of identical color and 
texture. 

The non-calcium-containing calculi are composed of uric acid orcystine. Usually 
(but not alxx'aj's) they are “pure” calculi. They occur in an acid urine, usually 
uninfected (except secondarily). 

THE X-CCEEUS ' 

-A. nucleus is that part of a concretion xvhich is formed first and upon which 
further precipitation from solution occurs to produce growth of the concretion. 
Crx'stallographic study has shoxx-n that the majority of calculi hax-e a demarcated 
portion, sometimes of different composition orstructure from the rest of the stone, 
and so situated that it must represent the first portion of the stone formed. 
Theoretically, this nucleus should be a x-ery minute structure,—the first crystal¬ 
line particle deposited from solution. In calculi the term may be applied to a 
larger structure, varj-ing in size from microscopic to a number of millimeters in 
its dimensions. Obx-iously, this larger “nucleus” is due to further deposition (from 
solution) upon the first particle or to aggregation of separate and co-e.xisting 
particles. 

In some calculi no nucleus is discernible. Study of the cross section may rex-eal 
such irregularity of structure that no point of origin is suggested. Or the nucleus 
may hax-e dissolx-ed, especially if it was located upon the e.xtcniel surface of the 
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calculus (as will be mentioned later). Only experience may suffice to determine 
the sequence of development in a stone of mixed and complex structure. 

Blood clot and desquamated epithelium have been mentioned as possible 
nuclei upon which stones might form. If they Avere small they would eventually 
be replaced by calcium phosphate in the process of calcification so that we cannot 
rule out such substances as possible precursors of some of the calcium phosphate 
nuclei. However, I have carefully examined a number of renal calculi said to 
have followed trauma, sometimes associated with hematuria, and have rarely 
found any evidence suggesting that blood clot had anytliing to do Avith formation 
of the kidney stone. The development of a bladder stone upon a foreign body 
introduced to the bladder need not be considered here. 

Nucleus formation. In general two t 3 q)es of nucleus are found in or on urinary 
calculi and their formation is explained by existing theories. 

1) RandalP described a preealculous lesion of unknoAAUi nature occurring in 
the renal pyramid in a subepithelial or interstitial position in relation to the 
calyx. Some of these lesions, by the accident of their position immediately beneath 
the epithelium of the pyramid, become exposed upon the surface of the papilla 
when the overlying epithelium erodes av'ay. In this position they are bathed by 
the supersaturated urine of the calyx and urinary salts are deposited upon them 
resulting in groAvth. Eventually a calculus is formed adherent to the renal papilla 
and projecting into the calyx; this drops off and becomes a free stone. 

This is the type 1 lesion of Randall, the calcium plaque. Our studies have shoATO 
that this subepithelial plaque is most commonly composed of calcium phosphate, 
specifically apatite, but plaques of calcium oxalate monoh 3 ffirate, uric acid and 
urates are also encountered. The calcium phosphate plaques may be easily ex¬ 
plained as the result of interstitial calcification in a localized area of tissue in the 
renal papilla in Avhich degeneration or necrosis had occurred. The plaques of 
other compositions cannot readily be explained on this basis. Uric acid and 
urates are knoAim to occur in the tissues in other parts of the body but this is not 
true of calcium oxalate. The most likely explanation is that these salts are ex¬ 
truded to the interstitial (peritubular) tissue as a result of renal tubular break- 
doAvn. Randall states that the calcium salt is first deposited as fine granules in 
the basement membrane of the collecting tubule and that gradually such granules 
coalesce until the calcification appears as a complete ring encircling the tubule 
AAuth resulting gradual destruction of the tubule. Randall identified his calcium 
salts by staining reactions AAdiich could not discover the oxalate radicle. Incom¬ 
plete studies by crystallographic techniques have shoAAm calcium oxalate mono¬ 
hydrate occurring in peritubular position in the renal papilla. 

As a result of personal dissection of many kidneys removed at autopsy it has 
been possible to confirm Randall’s observations and to add details. In figure 1, A 
are seen several plaques high upon the slope of the renal papilla in a human 
kidney just after they had eroded to the calyceal surface and had begun to 
acquire a deposit of salt from the urine of the caljx. Usually they are much less 
irregular in shape than is depicted here. In figure 1, R are shoAAm two small cal¬ 
cium oxalate calculi formed upon calcium phosphate nuclei in a similar position 
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Fig 1, vl, calcium plaques upon excised renal papilla of human kidney, after erosion of 
overlying epithelium and exposure of lesion on calyceal surface, iiith acquired deposition 
of salts from supersaturated urine of calvx /I, caleium oxalate calculi formed upon calcium 
phosphate nuclei originating as in A, (Scale in millimeters ) C, calcium oxalate calculus 
perched upon apex of human renal papilla D, shoning ulceration in papilla after stone 
depicted in C was removed. 

on the papilla. In figure 1, C is shown a somewhat larger calcium oxalate calculus 
perched upon the summit o£ the papilla. Actually this stone was found free in 
the caljec and the tip of the papilla showed the shallow ulceration depicted in 
figuie 1, D. The stone could be made to fit the shallow cavity exactly. 

Our studies of calculi from clinical souices have shown that many stones, 
mostly of the calcium oxalate variety, have structures upon their surfaces which 
can only be explained by assuming that they originated by attachment to a 
surface. Shallow cup-shaped depressions or concavities occurring on one surface 
of the stone were often of a shape suggesting that they had capped the renal 
papilla or had originated upon the slope of the papilla. Furthermoie, in the 
bottoms of some of these concavities there was often a tiny in egulai nodule or 
pedicle, suggesting a point of attachment. These pedicles are composed of calcium 
phosphate (apatite) or, less commonly, of calcium oxalate monohydrate They 
represent the nucleus of the stone The stones themselves are usually of calcium 



634 


EDWIN li. PEIEN 


1 




B 



L-. . . 


Fig. 2. Calculi which have developed from nuclei occurring as calcium plaques upon 
surface of renal papilla. Showing asymmetric structure of stone with nucleus upon surface 
of stone, generally at bottom of a depression or concavity. Concavity lacking in C. In D 
nucleus has been covered by minimal deposition from urine after stone has separated from 
renal papilla. 


oxalate or mixed calcium oxalate-calcium phosphate composition. Often the 
pedicle is missing or shows evidence of partial dissolution, especially when com¬ 
posed of calcium phosphate. As will be discussed later, it is reasonable to assume 
that dissolution of calcium phosphate nuclei (or pedicles) may occur in a very 
acid urine. Occasionally there is found a dried bit of membrane still adherent to 
the concavity of the calculus which undoubtedly represents epithelium torn from 
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Fin. 3. Subepithclial (prccttlculous) lesion produced c\)>erimcntnlly in renal papilla 
of rat's kidney by feedin k magnesium dcRcicnt diet for 2 months. Urine « as sterile. Erosion 
of epithelium of papilla with fdirinoid reaction beneath. Both tubules and interstitial tissue 
are involved. No leukocytic infiltration. Erosion of epithelium is followed by deposition of 
a flat piapue of calcium’ phosphate, besion i.s not upon apcN of the p.apilla but upon the 
slope. (X300). 


the papilla when the stone broke loose. These stnictures on calculi are depleted in 
figure 3 in a previous paper in this series.^ 

Calculi which originate in this manner, then, have a nucleus situated upon the 
external surface of the stone, usually in a depression or concavity (as mentioned 
above). On cross section they arc seen to have an eccentric stnicturo about the 
nucleus, showing that growth was influenced by the attachment of the nucleus 
to a surface as in figure 2. Occasionally the nucleus lies a slight distance beneath 
the surface of the stone and becomes covered by minimal deposition of salts 
after the stone breaks loose from the renal papilla as in figure 2, D. 

Following Hammarsten- it has been possible to produce a precalculous sub- 
epithelial lesion and also stone formation upon the renal papilla in sterile urine in 
rats by feeding experiments. The calculi are depicted in figure 5 in the previous 
paper in this series." The diets used were normal maintenance diets except for 
some magnesium deficiency. Figure 3 represents such a subepithelial lesion in the 
rat’s kidney. We are not sure that it is the exact counterpart of the Randall’s 
plaque lesion in the human but it is similar. 

2) The second mode of nucleus formation depends upon the fact that urine 
is a supersaturated solution of salts. Under conditions of considerably increased 
supersaturation existing in the kidney tubule, calyx or renal pelvis precipitation 
of a salt must occur. Centers of crystallization are formed which act as nuclei for 
further precipitation. This process is known as exsolution in physical chemistry. 
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Fig 4. Calculi produced by precipitation of urinary salts upon nucleus in mine itself. 
Slion ing central nucleus surrounded by symmetrical concentric laj ers A and C are entirelj^ 
of calcium oxalate, including nucleus B is of calcium oxalate with a calcium phosphate 
nucleus D represents left upper portion of C (somewhat magnified) Stone has been ground 
down to thickness of Mo mm. so as to render thin section transparent Note perfect sym¬ 
metry of the central nucleus 
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Fia. S. Cross section of rcnnl papilin of rut showing cvtierimontnll}' produced calcium 
phospliate calculus upon npc\ of papilla. Impaction of papillary duct by inspissated urinary 
salts followed by anemic infarction, necrosis and sloughing of ndjaccut area with stone 
formation. Typo 2 lesion of Randall. (XISO) 

This is equivalent to tlie typo 2 lesion of Randall in which intratubular calcifi¬ 
cation occurs. It is the type of lesion which occurs in the hyper-o.vcrotory state 
and is exemplified by sulfonamide concretions.’ TIio foi-mation of sulfonamide 
concretions is an acute affair so that the ciystals merely chimp together to form 
a loose aggregate. In the more slowly-forming urinary calculus the structure is 
compact. 

If precipitation of tliis typo of nucleus occurs in the renal tubule the nucleus is 
usually ejected into the calyx before further deposition upon it interferes with its 
passage down the tubule. Stone growth occurs in the calyx or renal pelvis, if, by 
coincidence, the nucleus should bo retained in the kidney. Undoubtedly veiy 
many nuclei and tiny calculi in various stages of development are passed to the 
exterior before they are large enough to produce symptoms in passage. 

Calculi formed in this manner may have a central nucleus surrounded by sym¬ 
metrical concentric laminations as in figure 4. This is because the nucleus is not 
attached to a surface but is surrounded on all sides by urine. Or there may be no 
evidence of regular structure at all, especially in “staghorn” or dendritic calculi 
in which growth may be restricted by the containing cavity, be it calyx or renal 
pelvis. 

If the intratubular growth is very rapid the concretion may become im¬ 
pacted in the distal collecting tubules or papillary ducts as Randall has shown. 

’ Prien, E. L * The mech.anism of renal complications in sulfonamide therapy. N. Eng. 
J. Med., 232 : 63-68, 1915. 
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The impaction is accompanied by var 3 ring degrees of local anemic infarction and 
necrosis about the tubules at the apices of the pyramids. Necrosis may be fol¬ 
lowed by sloughing of the apex of the papilla, exposing the impacted nucleus to 
the supersaturated urine of the calyx, with subsequent development of a calculus. 
Such a stone may have a stmcture approximating that formed from a plaque 
(type 1 lesion) and may be indistinguishable from it. We have been able to re¬ 
produce the picture in experimental urolithiasis in rats without urinary infection, 
as in figure 5. This shows a cross section of the renal papilla of a rat with a 
calcium phosphate calculus perched upon the apex of the papilla. This lesion is 
distinct from the one depicted in figure 3 but both may occur in the same kidney. 
The process depicted in figure 3 occurs upon the slope of the papilla and may be 
identical with Randall’s type 1 lesion; it has not been carefully studied. The 
process depicted in figure 5 occurs at the apex of the papilla and appears to be 
identical with Randall’s type 2 lesion. 

What is the e^ddence for nucleus formation by direct precipitation from the 
urine? Figure 4, A depicts a spherical calculus with a centrall 3 '- placed nucleus of 
calcium oxalate surrounded by S3Tnmetrical concentric layers of the same sub¬ 
stance. The calculus in figure 4, B is similar but has a calcium phosphate nucleus. 
Figure 4, C shows a sjunmetrical pjwamidal stone with a central nucleus; when 
ground down to a in thickness to render it transparent the thin section 

(fig. 4, D) shows the perfect siTOmetry of the nucleus. In figure 10,5 and figure 
15,2, in the first paper of this series^ are shown pure calcium phosphate and uric 
acid calculi respectively with central nuclei surrounded by sj’-mmetrical concen¬ 
tric layers, also suggesting an origin other than from a surface, and readily ex¬ 
plained bj’- precipitation of salts from the urine itself. 

Figure 8,2 in the aforementioned paper* shows a calcium oxalate calculus 
composed of many nodules which have coalesced. In the center of each nodule is 
a nucleus. It is difficult to understand how this stone could have originated from 
a plaque upon a mucosal surface unless each nodule arose from a separate plaque. 
The number of plaques in a single kidne 3 '^ has not exceeded 10 in my experience; 
the number of nodules in some of these calculi exceeds 100. Furthermore, exami¬ 
nation of every nucleus in such a calculus shows that thej'^ are all perfectly 
symmetrical structures. It seems probable that such calculi are formed from 
multiple nuclei which originate by precipitation from the urine of the renal 
caljTC or pelvis. Each nucleus develops into a nodule. The nodules then coalesce 
to form the stone. 

Most of the “staghorn” calculi of alkaline infection originate by direct precipi¬ 
tation from the urine itself rather than as mural (Randall’s) plaques. They may 
have a definite central nucleus or merely a central zone of calcium phosphate, 
composed of a structureless mass of aggregated crystals, sometimes several cm. 
in diameter as in figure 11 in the first paper in this series."* IMany calcium oxalate, 
most uric acid and all cystine calculi apparently originate by direct precipitation 
from the urine. It is not necessary to assume that a nucleus is always formed 
first and that other crystalline particles precipitate directly upon this nucleus 
from the urine. The structure of some calculi suggests that they are composed 
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of crystals which precipitated independently of each other and only secondarily 
became aggregated or clumped together to form the stone. This is especially 
true of cystine calculi. 

From the evidence presented it seems reasonable to believe that urinary calculi 
originate in two ways:—1) from nuclei originating beneath the epithelium of the 
renal papilla, and 2) from nuclei crystallizing from the urine itself. 

Composition of midei. The majority of the nuclei of calcium oxalate and of 
mixed calcium oxalate-calcium phosphate calculi arc composed of calcium 
phosphate; the remainder arc of calcium oxalate. This finding may have con- 
siderahle clinical significance as will be mentioned later. 

The nuclei of “pure” calcium phosphate calculi arc composed of the same sub¬ 
stance, sometimes with a little calcium oxalate. The nuclei of mixed calcium 
phosphate-magnesium ammonium phosphate calculi arc composed of calcium 
phosphate or of calcium phosphate plus magnesium ammonium phosphate. 
When calcium phosphate is precipitated without magnesium ammonium phos¬ 
phate we infer that this happened in a slightly acid or neutral urine. When 
calcium phosphate is accompanied by magnesium ammonium phosphate we infer 
that the urine was alkaline since the latter substance usually precipitates only in 
alkaline urine. xVlmost invariably this is found to be due to urea-splitting in¬ 
fection. Therefore, when only calcium phosphate is found in the nucleus of a 
calculus of mixed calcium phosphate-magnesium ammonium phosphate com¬ 
position it is reasonable to assume that urea-splitting infection followed the 
formation of the nucleus. If magnesium ammonium phosphate occurs in the 
nucleus it is reasonable to infer that urea-splitting infection preceded the forma¬ 
tion of the nucleus. 

The nuclei of uric acid and cystine calculi are usually composed of those same 
substances. 

Statistically, calcium phosphate composes the nucleus of the majority of 
calculi. In the preceding paper in this series,‘ written some 5 years ago, it was 
stated that the majority of stone nuclei did not contain calcium phosphate, or 
apatite as it was called. At that time only a casual study of nuclei had been made. 
The previous statement is herewith retracted. 

Nonspecificity of the nucleus. Despite what has been said above it is believed 
that the nucleus, particularly of calcium-containing calculi, is nonspecific and 
does not govern the kind of substance precipitated upon it. The substance 
precipitated will depend upon the urinary pH and the degree of supersaturation 
of the urine by various stone-forming crystalloids at the time. In general the 
evidence suggests that the same calcium phosphate nucleus may develop into 
either a calcium oxalate stone if the urine remains acid or into the typical alkaline- 
infection “staghorn” stone if urea-splitting infection should follow. 

INFLUENCE OF PH ON COMPOSITION OF CALCULI 

The composition of the stone which is formed will depend upon the urinary 
pH to a large extent. Failure to recognize this explains some of our failures to 
prevent recurrence. Meyer' has made extensive studies of urinary saturation by 
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dissolved stone-forming substances; I have found it helpful to construct a diagram 
from his values. Meyer determined the average amount of each of the stone¬ 
forming salts present in a series of normal urines from which there had been no 
previous precipitation. Then he calculated how much this average amount of 
each salt would saturate the urine at various pH levels at body temperature. 
(It is, of course, strictly incorrect to speak of the amount of stone-forming sub¬ 
stances dissolved in urine because they do not exist as such but only as dissociated 
ions.) In making his calculations, which are quite complicated, Meyer assumed 
that urine is a simple aqueous solution of the various crystalloids and he took 
into his calculations the increase in solubility resulting from the presence of the 
ions of other salts in the urine. He concluded that he could satisfactorily explain 
the capacity of the urine to hold in solution the large amounts of relatively in¬ 
soluble salts without recourse to colloids. While his work has been criticized by 
the proponents of the colloid theory there has been found a striking degree of 
SATURATION OF URINE WITH STONE-FORMING SUBSTANCES 



Fig. 6. Saturation of urine by stone-forming salts. Average amount of each salt present 
in a series of normal urines was determined. Aqueous solubility of this average amount of 
each salt in terms of the urinary saturation at each pH level was then determined, taking 
into account reciprocal effects on solubility of other ions in solution. (After Maj^er.) 

Increasing supersaturation means increasing insolubility of salt. Thus, saturation of 
calcium phosphate (apatite in diagram) doubles for each half unit increase in pH between 
5.6 and 7.0. In other words, insolubility doubles with each half unit increase in alkalinity. 
Or, conversely stated, lowering of the pH one half unit (as by acidification therapjO doubles 
the solubilit^^ 

Solubility changes for magnesium ammonium phosphate are similar to those for calcium 
phosphate but less marked. Change of pH has practically no effect on solubility of calcium 
oxalate. Curve for uric acid shows increase in solubility (decrease in saturation) with in¬ 
creasing alkalinity. 
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correlation between the kind and degree of precipitations predicted by his calcu¬ 
lations for the major constituents and their actual composition as determined 
in the present study. 

Meyer has staled that normal urine is commonly supersaturated to the extent of 2 
to 4 limes its normal aqueous solubility mth one or more of the common stone-forming 
salts at all pll levels, and that this degree of supersaluralion may continue to exist 
for a lime, {probably hours), without precipitation occurring. By this is meant that 
there is in solution in urine 2 to 4 times as much of a stone-forming salt as could 
he dissolved in an equal amount of water. (The amount of a salt which just dis¬ 
solves in water at a certain temperature produees a just saturated solution or a 
saturation of 1. If twice this amount of salt is dissolved in this volume of water 
the saturation is 2, etc.) Referring to figure G it will he seen that curi’es have 
been constnicted to .show the degree of saturation of the urine by the various 
urinary salts at different pll levels. After determining the average amount of 
each salt present in a scries of normal urines, Meyer calculated how much this 
average amount of salt would saturate the urine at various pH levels, if it could 
be held in sohdioii at all pU levels, —which is impossible. For instance, in the case 
of calcium phosphate, (apatite in the diagram), the average amount present in 
normal urine would saturate it 22 times-at pll 8.0. jVctually, some of this salt 
would precipitate from solution long before this pH level was reached. 

A casual inspection of figure 0 might suggest that the curves show the solu¬ 
bility of the various salts in urine at different pll levels,—how much of a certain 
salt may be dissolved in urine at a certain pII. Thus, at fii-st glance it might ap¬ 
pear, for example, that calcium phosphate (apatite) was more soluble as the pll 
rose. Actually, the cun'o shows the insolubility (expressed as degree of super- 
saturation) of calcium phosphate at the alkaline levels. Starting at pII 6.0 the 
degiee-of supersaturatiou doubles (approximately) with each 0.5 unit rise in pH. 
Normal urine is usually unsaturated with this salt below pH 5.6, twice saturated 
at pH G.O, 4 times supersaturated at pH 6.5 and 8 times supersaturated at pH 
7.0. Another way of expros.sing the same idea is to say that the average amount 
of calcium phosphate present in normal urine is only half as soluble at pH G.O 
as it is at pH 5.G, as soluble at pH 6.5 and only as soluble at pH 7.0 as it 
is at pH 5.6. 

At the time that Meyer did his work the commonest calcium phosphate present 
in calculi was considered to have the formula Ca 3 (P 04 ).; later studies have shomr 
that this substance has a much more complex structure and is known as apatite. 
In a private communication to the writer Meyer has stated that his values may 
be applied to apatite. 

Magnesium ammonium phosphate is also very insoluble in alkaline urine. 
Normal urine is unsaturated with this substance below pH G.2 and about 2.6 
times supersaturated at pH 7.0. 

Referring to the curve for uric acid it will be seen that the average amount of 
uric acid present in normal urine supersaturates it 4 times at pH 5.0 but un¬ 
saturates it above pH G.O. As the urine becomes more alkaline the solubility of 
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uric acid increases. This is the basi,- oi treatment for the prevention of recurrent 
uric acid stone,—alkalinization ot the urine to reirder uric acid more soluble. 

Cystine is not shown because it ss not i)resent in appreciable amounts in normal 
urine. In the patient with cystinuna the curve would be somewhat similar to 
that for uric acid,—and the treatment the same. 

In the case of calcium oxalate a slight degree of supersaturation, 1.7 times, is 
almost constant, regardless of pH. The curve shows the futility of trying to con¬ 
trol calcium oxalate deposition by altering the pH,—the solubility remains 
practically unchanged. 

In a diagram such as figure 6 the precise values are unimportant and an 
approximation will suffice. What is important, however, is the trend taken by 
the various curves under the influence of changing pH, suggesting what must be 
done to decrease the insolubility (or the degree of supersaturation) of the various 
salts. For example, it may be pointed out that a decrease in the urinary pH from 
7.0 to 6.5 doubles the solubility of the average amount of calcium phosphate 
normally present in urine,—from 8 times supersaturation to 4 times supersatura¬ 
tion. A decrease in pH from 7.0 to 6 0 puadi-uples the solubility,—from 8 times 
supersaturation to 2 times supersaturution. This suggests the value of even small 
changes in pH produced by acidifu-ation therapy in those pai’ts of the pH range 
where the curves are steep. It .'.hould he remembered, however, that h 5 '^per- 
calcinuria may be present in the one-forming individual so that a half unit de¬ 
crease in pH will not double the solubdity of the larger amount of calcium 
phosphate present in the urines ot patients with hypercalcinuria,—but it would 
produce some increase in solubility. 

With the onset of urea-splitting infection marked alkalinity of the urine occurs 
and magnesium ammonium phosphate and calcium phosphate are precipitated. 
The common “staghorn” calculus of alkaline infection is composed of these sub¬ 
stances. Figure 6 demonstrates the excessive insolubility of these substances in 
alkaline urine and emphasizes the necessity of diminishing this alkalinity if we 
are to prevent recurrence (or growth) of such calculi. This means eradication of 
urea-splitting infection which is often a difficult problem, even in these days of 
potent antibiotics. If the pH caimot be lowered recurrence (or growth) of stone 
will usually follow. In severe mhlateral calculous pyonephrosis complicated by 
urea-splitting infection the surgeon should consider carefully before deciding to 
save a considerably destroyed and largely functionless kidney in the presence of a 
good contralateral kidney. Blind adherence to the dictum of conservation of 
kidney tissue is not always wise, particularly when there is not much kidney 
tissue to save, when stone recurrence is inevitable and the risk of serious infection 
of the other kidney is increased. 

One further point: supersaturated solutions may maintain their salts in solu¬ 
tion for a limited time. If this time period is exceeded precipitation occurs. 
Similarly, urine may maintain its salts in solution for a time. If this time period is 
exceeded because of urinary stasis precipitation occurs. Clinically, this is observed 
when ureteropelvic obstruction results in formation of stone in an uninfected 
hydronephrotic kidney. So that in addition to degree of supersaturation of urine 
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we have the length oC time during which this supersaturated state exists as a 
factor in stone foimation. 

Significance of the nucleus. A supersaturated solution may remain unchanged 
for a variable length of time without precipitation occurring if no nuclei arc 
added to the solution. If a nucleus (of the same substance or other substance) is 
added to a supersaturated solution precipitation will occur more rapidly; in fact, 
mass precipitation may occur. This is kiiomi in physical chemistry as “seeding’' 
the solution. With a nucleus present it maj' be impossible to supersaturate a 
solution; precipitation may occur whenever the saturation point is exceeded. 

In the same way the presence of a nucleus in the urinary tract may reduce the 
ability of the urine to hold salts in supersaturated solution, whether in the normal 
or stone-forming individual. If a nucleus (or stone) is present in the efferent 
channels precipitation may occur whenever the saturation point is exceeded. 
However, if no nucleus is present in the urine it may be able to hold in solution 
2 to 4 times as much stone-forming salt as can be hold with a nucleus present. 
(Presumably the ever present desquamated epithelial cells do not act ns nuclei.) 
It would seem desirable, therefore, to conscn'c, if possible, this capacity of urine 
to hold its salts in supersaturated solution by preventing nuclei from forming. 

The most obvious principle underlying a stone management program is the 
prevention of marked urinary supersaturation. If we are permitted to theorize a 
bit it would scorn that those nuclei which originate in the urine as a result of the 
supersaturated state (hyperexcrctory or exsolution type) might form in a very 
short time in markedly concentrated urine in stone-forming individuals. There¬ 
fore, even transient periods of oliguria arc contra-indicated in such individuals 
(but not in normal individuals). They should keep up their fluid intake more or 
less around the clock. On the other hand, nuclei which originate from Randall’s 
plaques would not be prevented by keeping the concentration of the urinary 
crystalloids at a low value because they do not originate from supersaturated 
urine but from the tissue of the papilla. However, growth of calculi upon such 
exposed plaques, and upon all nuclei, would be retarded if the urine were kept 
dilute. 

Calculi of predominant calcium oxalate composition occur in at least two thirds 
of our stone cases in North America. It is generally stated that there is little 
that can be done to prevent such calculi from forming except to decrease urinary 
supersaturation by forcing fluids. Tliis is not necessarily true. Since the majority 
of such calculi have nuclei of calcium phosphate, since calcium phosphate is 
increasingly soluble in an acid urine, and since the absence of a nucleus may 
permit the urine to maintain its dissolved calcium oxalate in a somewhat super¬ 
saturated solution more readily, (instead of precipitating it upon the nucleus 
whenever the saturation point is exceeded), it is suggested that we try to prevent 
calcium oxalate stone formation by preventing,calcium phosphate nuclei from 
forming thru acidification therapy. This will be considered at length in a later 
clinical paper. 

In this consideration of the physical chemistry of stone formation we have 
probably been guilty of over-simplificatiorf, and even of speculation. Precipitation 
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uric acid increases. Tliis is thp of treatment for the prevention of recurrent 
uric acid stone.—alkalinizal ion ol th(' \.rine to render uric acid more soluble. 

Cystine is not shown because it w not present in appreciable amounts in normal 
urine. In the patient with cy'-tnuina the curve would be somewhat similar to 
that for uric acid,—and the treatment the same. 

In the case of calcium oxalate a .slight degree of supersaturation, 1.7 times, is 
almost constant, regardless of pH. The curve shows the futility of trying to con¬ 
trol calcium oxalate deposition by altering the pH,—the solubility remains 
practically unchanged. 

In a diagram such as figure 6 the precise values are unimportant and an 
approximation will suffice. What is important, however, is the trend taken by 
the various curves under the influence of changing pH, suggesting what must be 
done to decrease the insolubility (or the degree of supersaturation) of the various 
salts. For example, it may be pointed out that a decrease in the urinary pH from 
7.0 to 6.5 doubles the solubility of the average amount of calcium pho,sphate 
normally present in urine,—from 8 times supersaturation to 4 times supersatura- 
tiou. A decrease in pH Irom 7.0 to 6.0 quadruples the solubility,—from 8 times 
supensaturation to 2 time- -upen-^nturation. This suggests the value of even small 
change* m pH produced h\ acidification therapy in those parts of the pH range 
where the curves aic stec|i It -i\«mld be remembered, however, that hyper- 
c.dciuuria may bt pu'-ent u, 'Ic -Mine-forming individual so that a half unit de- 
ircase in pH will in’t douli tin -nluhility of the larger amount of calcium 
phosphate pic-t 111 11 tlv iin a e n uiciits with hypercalcinuria,—but it would 
pioduce some nn ica-c m svilnlclu > 

With the oii -‘1 "1 h!ca-[i|iU)iia mt<‘< > ,011 marked alkalinity of the urine occurs 
and magnesium \unni>nnun i) Oc nid calcium phosphate are precipitated. 
The common ‘‘st.iiiniMn 1 clculn i>i' nlkalhic infection is composed of these sub- 
stance.s. Figure 6 tleuiou-t 1 iii - t'\.'e*sive insolubility of these substances in 
alkahae urine and empha [/• - i c ncci'ssity of diminishing this alkalinity if ive 
ire to prevent recurrence on unmih) of such calculi. This means eradication of 
urea-.‘iplitting infection which 1 - often a difficult problem, even in these days of 
potent antibiotics. If the pH (aiuiot be lowered recurrence (or growth) of stone 
will usually follow\ In seceie unilateral calculous pyonephrosis complicated by 
utes-splitting infection the .‘^urgeon should consider carefullji^ before deciding to 
■^ave a considerably destroyed and largely functionless kidney in the presence of a 
good contralateral kidney. Blind adherence to the dictum of conservation of 
kidney tissue is not always wise, particularly when there is not much kidney 
tissue to save, when stone recurrence is inevitable and the risk of serious infection 
of the other kidney is increased. 

One further point: supersaturated solutions maj’’ maintain their salts in solu¬ 
tion for a limited time. If this time period is e.xceeded precipitation occurs. 
Similarly, urine may maintain its salts in solution/or a time. If this time period is 
exceeded because of urinary stasis precipitation occurs. Clinically, this is observed 
when ureteropelvic obstruction results in formation of stone in an uninfected 
hydronephrotie kidney. So that in addition to degree of supersaturation of urine 
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organisms in all layers of the calculi by appropriate studies. One gathers from a 
perusal of his paper that he infers some special direct causal relationship between 
the staphylococci and the stones. The writer believes that a relationship docs 
e.\ist but it is an indirect one, acting through the elTcct upon urinary pll. 

It has been suggested that bacterial infection maj' influence stone formation by 
alteration of existing urinary colloids or through introduction of a foreign colloid 
in an inflammatory exudate. These possibilities arc too intangible to evaluate. 

EFFECT OF IIYPEIIEXCUETION O.V STONE FORMATION 

Hyperoxcrction of common stone-forming salts into the urine is an important 
factor in calculus formation. Albright'" and Flocks" have found that many pa¬ 
tients with calcium-containing calculi have an increased calcium excretion. The 
canses of hyperoxcrction will be discussed in a later clinical paper. 

RESORPTION OF CALCULI 

It is possible forsmall calculi composed of calcium phosphate, uric acidorcystinc 
to be partially or completely rosorbed if the urine be kept unsaturated inth the 
salt composing the stone. Optical study of calculi shows evidence of spontaneous 
resorption at times but it is rarely prominent. The substance which dissolves 
most readily is calcium phosphate. It has been previously mentioned that cal¬ 
cium phosphate nuclei situated upon the external surfaces of some calculi have 
shown evidence of resorption. Occasionally they arc completely missing. Normal 
urine is unsaturated vith this salt below pH 5.0 (see fig. G). It seems obvious 
that a lowering of the pll below this value might cause dissolution of such small 
externally placed calcium phosphate nuclei. Furthermore, cavities are frequently 
found in the interior of calculi still partially lined with calcium pliosphate. Just 
how small masses of calcium phosphate deeply situated in the interior may be 
dissolved through the dense outer layers of a stone remains unexplained but it 
obviously occurs. The significant solubility of calcium phosphate in very acid 
urine snggests that acidification therapy may be of value in prevention of calculi 
having phosphatic nuclei. 


THE IMPORTANCE OF VIT.VMINS AND NUTRITION 

It is felt by some that xfitamin A deficiency is an important factor in stone 
formation. Rats were used to demonstrate that avitaminosis causes stone. 
However, Hammarsten produced calculi in rats on diets completely adequate in 
regard to all the vitamins and we have been able to reproduce her results. The 
diets used were stock maintenance diets with adequate vitamins but with a 
moderate deficiency in magnesium content. If vitamin A was withdrawn the 
incidence of stone was increased in the rats. The experimental evidence on vita¬ 
min A deficiency as a factor in stone formation is conflicting and will not be 
reviewed here. 


'“Albright, F. and Iteitenstein, E. C.: The Parathyroid Glands and Metabolic Bone 
Disease. Baltimore; Williams & Wilkins Co., 1948. I'leiauoiic none 

“ Fiooks, R H.: The role of o.alcium metabolism in the pathogenesis and treatment nf 
calcium urolithiasis. J. Urol., 43; 214-233, 1940. ‘ “ treatment ol 



646 


EDWIN L. PKIEN 


While a\dtaminosis and malnutrition probably are factors in the endemic stone 
areas of Asia it is doubtful that thej>- are factors in most of North America with 
its high standards of nutrition. I find no reason to give supplementary vitamins 
to stone-forming individuals who are eating a well-rounded diet. 

It is known that a geographical “stone belt” exists in the southeastern part of 
the United States extending roughly from the eastern part of Virginia, through the 
Carolinas, western Florida and portions of the states bordering on the Gulf of 
Mexico. In certain sections this belt of increased stone incidence is said to be 
rather sharply demarcated from adjacent areas where the stone incidence is not 
increased—or is normal. It would seem that if a single causative factor is responsi¬ 
ble for the increased frequency of stone in this rather extensive area that it must 
be sought in the soil or water. 

In publication No. 664, “Factors Affecting the Nutritive Value of Foods,” 
United States Department of Agriculture, is a map (fig. 4, p, 6) depicting mineral 
deficiencies of soils. The map shows that the soil is deficient in magnesium in a 
belt extending from Virginia to Louisiana. This magnesium deficient soil belt 
approximates the “stone belts” in extent. This may be mere coincidence. How¬ 
ever, the possibility that magnesium deficiency may be the factor responsible 
for the increased stone incidence in this area receives support from Hammarsten’s 
experimental proof that magnesium deficiency causes stone in rats. Here is an 
opportunity for an interesting study in the etiology of stone here in America. 

UNKNOWN FACTORS IN STONE FORMATION 

Some of the more tangible aspects of the stone-forming process have been 
discussed in the preceding paragraphs. The process is one of crystallization from 
a complex aqueous supersaturated solution. An attempt has been made to ex¬ 
plain it as simply as possible in terms of physical chemistry. However, it seems 
obvious that a hypothesis which seeks to explain stone fonnation solely on the 
basis of the foregoing simply physical concepts is inadequate. These same 
conditions of crystalloid concentration and of pH which appear to produce calculi 
in one individual must exist at times in others who do not make stone. For 
example, marked supersaturation of the urine is very common in many men who 
undergo severe physical exertion and dehydration in hot weather and yet make 
no stones; the wonder is that stone formation is not more frequent under such 
conditions. Yet we know that dehydration is an important factor in urolithiasis 
because of the increased incidence of stone in individuals who move to tropical 
regions. We also know that hypercalcinuria is a factor in stone formation. 
However, patients vdth noninfective phosphaturia are notoriously free from stone 
despite the fact that their urines are markedly supersaturated wdth calcium 
phosphate. In phosphaturia the urine is turbid and alkaline and tends to form 
sediments; in hypercalcinuria there is not necessarily any turbidity and the urine 
may be acid but there is a tendency to form stone. 

The experimental e\ddence is also conflicting. Hammarsten found that a rela¬ 
tive deficiency of magnesium in the diet of her rats resulted in calcium oxalate 
or calcium phosphate stones in acid uninfected urine. If urea-splitting infection 
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occurred in such rats on a low magnesium diet there was no evidence of mag¬ 
nesium deficiency in the rat because magnesium ammonium pho.sphate was 
precipitated in abundance in alkaline urine—even when a lack of magnesium in 
the diet of the same animal was the principal cause of stone in acid urine. This is 
a bit confusing. 

Ttocently Butt'= has attempted to show that a deficiency of colloidal particles 
exists in the urines of stoue-fonning individuals ns determined b.v dark-field 
microscopy. We have failed to substantiate this study. The subcutaneous in¬ 
jection of hyaluronidase proposed by Butt'’ to enhance the excretion of protective 
colloids in the urine—and thus to prevent stone,—aiipareutly has not been pro¬ 
ductive of successful clinical result in the great majority of cases. It has occasion¬ 
ally accelerated stone formation." 

Xo extensive studies have been made of the matrix of calculi or of the pre¬ 
cursors of the matrix substance. Boyce and associates" found an increase in the 
urinary mucoprotoin of patients with c.alculous disease. Baker and a.ssociatcs" 
found experimentally that some alteration in the connective tissue ground sub¬ 
stance of the renal papilla is neecs-sary for calcification; lierein maj' lie the secret 
of the pathogenesis of the prccalculous (Randall’s plaque) lesion. Unfortunately 
the investigation of the noncrystalline components of calculi is beset with greater 
difficulties than are encountered in the study of the crystalline elements. 

DISCUSSION 

It would appear that many of the phenomena associated with the stone-forming 
process may be rather simply explained in terms of physical chemistry. Moyer’s' 
fundamental work determined the pll levels at which the various stone-forming 
salts might precipitate to form stone. With the petrographic (polarizing) mi¬ 
croscope it became possible to identify these substances in situ in the calculus 
and to study the manner in which they are deposited to form the structure of 
the stone. 

Stone structure and composition were correlated with the clinical history and 
laboratory findings in a number of patients who were closely followed for some¬ 
time before consenting to operative removal of their stone. Frequent urinalysis 
with pH determinations, cultures and x-ray films at intervals, together with a 
study of the crosssection of the stone, made it possible to reconstruct the depo¬ 
sition of the various layers in terms of pH. When significant alteration of the 
urinary pH was achieved by treatment it governed the stone-forming salt which 

"Butt, A. J.: Role of protective urinary colloids in prevention of ren.il lithi.isis. J. 
Urol., 67; 450-459, 1052. 

" Butt, A. ,1., Hauser, E. A. and Seifter, J.; Effect of hyaluronidase on urine and its 
possible significance in renal litbiasis. J.A.M.A., 160: 109G-109S, 1952. 

''Prien, E. L.: Use of hyaluronidase to prevent urinary calculi. Report of a case in 
which stone recurrence was facilitated by hyaluronidase therapy. J.A.M.A., 164 : 744-747, 
1954. 

** Boyce, W. H., Garvey, F. K. and Norfleet, C, M.: Ion-binding properties of elec- 
trophoreticalb'^ homogeneous mucoproteins of urine in normal subjects and in patients 
with renal calculus disease. J. Urol., 72; 1019-1031, 1954. 

, Baker, R., Heaven, G. and Sawyer, J.: Ground substance and calcification: the 
influence of dye binding on experimental neplirocalcinosis. J. Urol., 71: 511-522, 1954. 
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was precipitated upon the growing calculus at the time. It should be stated that 
such fortunate studies were all too infrequently possible; usually neither the 
clinical course nor the composition of the stone showed the abrupt changes neces- 
saiy to permit of a close correlation being set up. Several cases in which such 
correlations were made are described in the last previous paper in this series.® 
As a result of tins study it has been possible to delineate more accurately the 
conditions of occurrence of the calcium-containing calculi. 

That calcium phosphate comprises the nucleus of the majority of stones of 
calcium oxalate composition may possibly be the most important finding reported 
here. It is probable that it is present in the nucleus of the great majority of such 
calculi; but such a statement must depend upon a numerical study. This will be 
done when time permits. 

The marked increase in solubilit}’^ of calcium phosphate with increasing acidity 
of the urine has been described. According to the diagram (fig. 6) a change in 
pH from 7.0 to 5.6 (as b}’’ acidification therap30 will increase the solubility of the 
average amount of calcium phosphate present in normal urine 8 times. It will be 
objected that the increase in solubility of calcium phosphate in the hyper- 
calcinuric urine of most recurrent stone-formers will be less than the above 
figure, which is true. However, there will be a significant increase in solubility 
even in these cases. The writer finds the idea of acidification of urine to prevent 
calcium phosphate nuclei especiallj'^ attactive in one particular group of cases. 
During hot weather there are manj'^ individuals who have small calcium oxalate 
calculi, often recurrent. These are the common ureteral stones, usually passed 
spontaneously or by the aid of C 3 'stoscopic manipulation. In this group of cases 
the urine is usually acid and there is frequently no demonstrable h3T5ercalcinuria. 
A goodly percentage of such calculi have calcium phosphate nuclei. Why not use 
acidification therapy to increase the acidity of the urine in recurrent stone- 
formers of this t 3 q)e during the season when such stones are prevalent? 

The total significance of the nucleus of the calculus is unknown. Probabl 3 ’' the 
recognition of the nucleus is unimportant in a calculus composed of the same 
substance throughout. But when the nucleus is of different composition than the 
remainder of the stone it may be important to know this as in the following case. 
A recurrent stone-former was thought to have hyperparathyroidism on the basis 
of predominant calcium and phosphorus in his calculi as determined b 3 '- chemical 
anabasis and the finding of a someAvhat elevated blood serum calcium level. 
Subsequently several of his calculi were made available for crystallographic 
study. A tiny nucleus of uric acid was found in the center of each stone; this had 
been missed by chemical analysis. "ViTiile the finding of a uric acid nucleus does 
not rule out the possibility of hyperparathyroidism it conclusively proved in this 
case that that disease rvas not the primary cause of recurrent stone. 

Even if all the compounds in a calculus are related, (as calcium oxalate, cal¬ 
cium phosphate and magnesium ammonium phosphate are related in the calcium 
stone series), it may be important to know where in the stone the various sub¬ 
stances are located. It may be loosel 3 ’- stated that there are but two fundamental 
mechanisms producing the supersaturation responsible for the formation of re¬ 
current calcium stone,—too much calcium salt getting into the efferent urinary 
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channels (hypcrcnleiniiria) and too great insolubility of phosphate salts in the 
urine due to excessive alkalinity, usually of urea-splitting infection. (An apparent 
exception is provided by the common small calcium oxalate stone seen in many 
individuals, especially in hot iveather. We have not found cither of these mecha¬ 
nisms to bo present in those cases. Possibly extreme but transient supersaturation 
may be a factor.) Hyperealeinuria maj' result in precipitation of calcium pho.s- 
phate or of calcium phosphate plus calcium oxalate; urea-splitting infection 
results in precipitation of calcium phosphate plus magnesium ammonium phos¬ 
phate. In a program for prevention of recurrence of stone it becomes important 
to know which mechanism is primarily responsible for stone formation. As has 
been stated, if magnesium ammonium phosphate is present in the nucleus or 
center of a stone it is very probable that urea-splitting infection was responsible 
for stone formation; if this substance is absent in the nucleus but present in the 
outer layers it is probable that hyperealeinuria was primarily responsible and that 
urea-splitting infection supen-cned as a complication of stone growth. For 
e.\-amplo, the removal of parathyroid glands in a patient who was hj'perpara- 
thjToidism, recurrent calculi, and urea-splitting urinary infection will not neces¬ 
sarily result in cessation of stone recurrence; the urea-splitting infection should 
also be eradicated to accomplish this. The converse is probably also tnio; eradica¬ 
tion of urea-splitting infection in a patient whose calculi have magnesium am¬ 
monium phosphate deposited only in the outer layers will not necessarily stop 
his stone formation. Sothat it maybe of clinical importance to know where in the 
stone the various salts are located. 

As an example of the inadequacy of many chemical analyses of calculi the 
following may be cited; The writer was asked what conclusion might be drawm 
from a report of uric acid and ammonia in a calculus. No further information 
was available. A fairly logical rcconstniction of the actual composition of the 
stone would seem to be as follows; The presence of ammonia in a calculus almost 
certainly means that it occurred as magnesium ammonium phosphate and that 
urea-splitting infection was probably pre.scnt in the urine. In a series of some 
0000 calculi we have rarely found magnesium ammonium phosphate present in 
the center of a calculus and absent in the outer portion. This must mean, of 
course, that if urea-splitting infection and a calculus co-exist that the infection 
is not eradicated while the stone remains in the urinary tract. (Obviously the 
outermost layer of the calculus represents the condition present at the time that 
the stone was removed.) The reverse situation in which magnesium ammonium 
phosphate occurs solely in the outer layers of a stone is very common and has 
been discussed early in this paper. The finding of uric acid and ammonia in a 
calculus must mean, then, that the nucleus or the central portion of the calculus 
must have been composed of uric acid and that urea-splitting infection super¬ 
vened. In the resulting alkaline urine no more uric acid rvas precipitated because 
this substance is quite soluble above pH 0.0. It may be confidently stated that 
calcium phosphate must have occurred in tliis stone along with uric acid and 
ammonia. Only extremely rarely (twice in 0000 calculi), have we found mag¬ 
nesium ammonium phosphate without calcium phosphate accompanying it. 

These examples serve to illustrate that information of clinical value may be 
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obtained from the careful analysis of all parts of a calculus. The time-honored 
custom of presenting the removed calculus to the patient may please him at the 
moment but may not be in his best interest, having in mind that recurrence 
occurs in a significant percentage of cases. Probably the surgeon who returns the 
stone to its owner should not be criticized in view of the well-known inadequacy 
of medical management programs to prevent recurrence of stone. 

The author would like to hazard the prediction that effective regimens to 
prevent recurrence may be found. Flocks*^ found a high urinary calcium excretion 
in approximately 66 per cent of patients ivith calcium-containing calculi and in 
all cases with recurrent or rapidly growing stones. At the present time it does not 
seem highly probable that we will learn all the various causes of hypercalcinuria 
or how to correct them. While we quickty think of hyperparathyroidism as a 
cause for increased urinaiy calcium excretion ivhich may be corrected (by 
surgery), it must be realized that the great majority of cases of hypercalcinuria 
are due to unknoum causes. If we are to prevent stone recurrence in these cases 
it will be necessary to decrease the marked supersaturation of the urine by stone¬ 
forming crystalloids. Forcing of fluids to dilute the urine is the most obvious and 
most reliable method but its limitations are obvious, it is inconvenient and it has 
failed, either when used alone or in conjunction udth other methods, to accom¬ 
plish the desired result. For patients unth calcium-containing stone a decrease in 
dietary calcium is of some value, especialty in those patients who are consuming 
a high calcium diet. But there are manj’- patients who continue to have hyper¬ 
calcinuria and to make stones even when on a low calcium diet—and udthout 
having a urea-splitting urinary infection. This uill not be considered further here 
because this is a non-clinical paper. If ive are to be completely successful in pre¬ 
venting stone recurrence it will probably be necessary to block the absorption of 
calcium from the gastro-intestinal tract or to stabilize the solubility of the stone¬ 
forming crystalloids in the urine itself. The first is probably undesirable on a 
long term basis because it would interfere with normal homeostatic mecha¬ 
nisms. Under stabilization of solubility we may include acidification therapy for 
calcium-containing calculi and alkalinization for uric acid and cystine calculi, 
and any other mechanisms, including the colloidal, by which a substance ex¬ 
creted into the urine may enhance or stabilize the solubility of the stone-forming 
crystalloids. Harfing in mind the disinclination of patients to co-operate fully on 
a program which is inconvenient it would seem that such therapy should be 
orally administered. 

In the present paper an attempt has been made to elucidate some of the 
phenomena of the stone-forming process in terms of physical chemistry. It is 
probable that other unknown factors exist. It seems reasonable to hope that the 
application of therapeutic methods based on physicochemical principles may 
ultimately enable us to prevent stone in the individual predisposed to recurrence. 

SUJIMAKY AND CONCLUSIONS 

An intimate study of the structure and composition of some 6000 human 
urinary calculi has been made by crystallographic techniques and correlated 
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with the clinical case history in selected cases. As a result of this study it seems 
pertinent to consider some principles of physical chemistry which bear upon 
calculus formation and prevention, with particular emphasis on the nucleus and 
the factors governing urinary satui-ation with the stone-forming salts. 

From the clinical standpoint there are apparently only three important ciystal- 
line substances in calcium-containing calculi, calcium o.valatc, calcium phosphate 
(apatite), and magnesium ammonium phosphate. Uric acid and cystine are also 
important. 

The calcium-containing calculi fall natural! 3 ' into two groups on a clinical 
basis, raainlj' on the basis of urinarj' reaction. There are a few e.’cceptions. The 
primary calcium-containing calculi occur in individuals with an acid urine in an 
apparentlj’ normal urinarj’ tract and arc usually composed of calcium o.valatc or 
of mixed calcium oxalate and calcium phosphate. If infection is present it is by 
organisms which do not render the urine alkaline. The secondary calcium- 
containing calculi arc usually associated with other urinarj' tract processes and 
the urine is usually alkaline due to urea-splitting infection. They arc iisuallj’ 
composed of calcium phosphate and magnesium ammonium phosphate. As a 
result of secondary infection bj' urea-splitting organisms a primary calculus of anj’ 
composition may acquire an external coating of calcium pho.sphato and mag¬ 
nesium ammonium phosphate and have the axtonial appearance of an alkaline 
infection stone. The non-calcium-containing calculi arc composed of uric acid 
and cystine and occur in an acid urine. 

The nucleus of a calculus is that portion formed first and upon which further 
precipitation occurs to produce growth of the stone. It may bo of different compo¬ 
sition from the rest of the stone. Nuclei originate in 2 waj’s: 

1) As plaques (tj'pe 1 lesion of Randall) beneath the epithelium of the renal 
papilla which become expo.scd to the supersaturated urine of the caIj’X with 
resulting stone growth. Such calculi have a typical asymmetric stiuoture with the 
nucleus at or near the surface of the stone. 

2) By direct precipitation of salts from the urine of the efferent channels 
(type 2 lesion of Randall). Calculi formed in this manner may have a central 
nucleus surrounded by symmetrical concentric laminations or they maj' exhibit 
great irregularity of structure. 

The composition of the nuclei of the various tj’pes of stones is discussed. The 
majority of calcium-containing calculi have nuclei of calcium phosphate. If 
magnesium ammonium phosphate is present in the nucleus we infer that urea- 
splitling infection was present when the nucleus was formed. 

The influence of urinary pH on the solubility of the stone-forming salts is 
discussed. The solubility of calcium phosphate is markedly increased in acid 
urine; each half unit step decrease in pH results in doubling of the solubility of 
the average amount of this salt present in normal urine over the pH range 7.0 
to 5.6. The solubilitj’ of magnesium ammonium phosphate is also increased in 
acid urine. Acidification therapy is, therefore, of value in prevention of calculi of 
these compositions. Uric acid and cystine become increasingly soluble in alkaline 
urine; alkalinization therapy is therefore indicated to prevent calculi of these 
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compositions. The solubility of calcium oxalate is practicallj’- unchanged over 
the clinical pH range. Therefore, change in pH is of no value in prevention of 
calcium oxalate deposition. 

Calculi composed of calcium phosphate and magnesium ammonium phosphate 
fonned in the presence of urea-splitting infection will almost inevitably recur 
unless the infection is eradicated because of the extreme insolubility of these 
substances in markedly alkaline urine. The clinical implication is discussed. 

The presence of a stone nucleus in the urinaiy tract reduces the abilitj”- of the 
urine to hold its salts in supersaturated solution. To consen^e, if possible, this 
capacity of urine to hold its salts in solution we should endearmr to prer^ent 
nuclei from forming by avoiding even transient periods of oliguria in stone¬ 
forming individuals. 

It is generall}’^ considered that there is little that can be done to prer^ent 
formation of calcium oxalate calculi. However, the majoritj’’ of such calculi have 
nuclei of calcium phosphate which is quite soluble in acid urine. It is suggested 
that we attempt to prevent calcium oxalate calculi by preventing calcium phos¬ 
phate nuclei from forming by means of acidification therapy. Resorption of 
calcium phosphate nuclei located upon the external surface of some calcium 
oxalate calculi is not infrequently observed and probably occurs in a urine which 
has become more acid. 

Many of the phenomena of stone formation are explainable on the basis of 
ph 3 "sical chemistry. Clinical considerations suggest that there may still be other, 
and as yet unknown, factors responsible. It is possible to correlate the structure 
and composition of calculi nith the clinical case histoiy of patients from whom 
stone was taken. A knowledge of the composition of the nucleus and outer por¬ 
tions of a calculus may be of distinct clinical importance in determining the cause 
of the calculus and the treatment necessary to prevent recurrence. Illustrative 
examples are given. 

It is predicted that effective regimens to prevent recurrence of stone may be 
found and it is reasonable to expect that they will be based on physicochemical 
principles. 

1101 Beacon Si., Brookline 40 , Mass. 
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INTllODUCTIO.V 

The importance of a knowledge of the chemical composition of renal calculi 
is accepted generally^ Ecliable analytical information is fundamental for a 
study of the etiology of stone formation and is absolutely necessary for plan¬ 
ning medical regimens. 'While the classical chemical analysis is confronted with 
a number of difficulties in establishing the composition of stones, two phj'sical 
methods have recently been found to be most helpful in this effort: the optical 
and the x-ray methods, discus.sed bj' Pricn and Frondch- 

Thc widespread acceptance of the infrared sped roscopj’’ ns an analytical re¬ 
search tool in many industrial laboratories suggested its use as a new method 
for the analysis of renal calculi. Infrared spectroscopy had already been used 
successfully in a similar application, the detennination of mineral constituents 
of rocks.^’* The speed and accuracy combined with the convenience of the 
commercially available infrared spcctromctei's strongly recommend their appli¬ 
cation in the clinical laboratory. 


rnocEDunc Fon infrared anaeysts 


A double beam recording infrared spectrophotometer from The Perkin-Elmer 
Corporation, Nonvalk, Conn, was used in these studies (fig. 1). The infrared 
radiation emitted from a Nernst glower lealvcs the glower housing at the right 
side of the instniment in the form of two parallel beams of equal intensity. One 
beam passes through the sample and the other beam sen'es to compensate the 
absorption of infrared radiation by water vapor and carbon dioxide on the way 
from the source to the monochromator which is housed under the recording 
drum. The infrared spectmm from 2 to 15 microns wave length can be recorded 
with a sodium chloride prism in the monochromator. The pen system of the 
recorder indicates direetty the transmittance in per cent transmission of the 
sample. Usually, the spectra were sc.anned from 2 to 15 microns in 20 minutes. 
This time can be shortened if necessary. 

The samples were prepared by the mulling technique. A small piece from a 
desired region of a stone (central nucleus, layers) or a sample of a reference 
substance was ground with the mulling agent, usually mineral oil, to form a 
paste with a verj' fine particle size. This paste was squeezed between two win¬ 
dows of the microcell to a desired thickness. This thickness cannot be controlled 
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Fig. 1. Double beam recording infrared spectrophotometer 


accurately, but with some practice adequate sample films can be produced for 
qualitative and semi-quantitative analysis. Less than 5 milligrams solid sub¬ 
stance are adequate to cover the exposed area. The sample can be recovered 
after the test if necessary. 

The renal calculi examined b}"- this method were of recent origin and not 
museum specimens. They were analyzed by flame photometry and chemical 
methods. In addition infrared spectra of characteristic components of renal 
calculi served as references. Some of these reference materials, such as calcium 
oxalate monohydrate, dibasic calcium phosphate dihydrate, tertiary calcium 
phosphate, uric acid and cystine rvere used in the form of commercially avail¬ 
able products of highest purity. Other materials were synthesized. Magnesium 
ammonium phosphate was prepared by the method usually applied in analytical 
chemistry to determine magnesium or phosphorus. Hj^droxy apatite was 
gained from a neutral calcium chloride solution mixed with ammonium phos¬ 
phate in the presence of ammonium chloride and ammonia. The precipitate was 
analyzed after a week’s crystallization time. It gave an “apatite pattern” of 
x-ray diffraction and had a molar calcium: phosphorus ratio of 1.5 lying be¬ 
tween the approximate limits of 1.33 and 2.0 for hydrox 3 '^apatite.® For the 
preparation of carbonate apatite an addition of ammonium carbonate was made 
to the substances forming hj^droxyapatite. The monohydrate of calcium oxalate 
was prepared following SchmidF as precipitate from a neutral solution of cal¬ 
cium chloride by an excess of ammonium o.xalate. 

® Neuman, W. F. and Neuman, M, W.: Chem. Rev., 63: 1-45, 1953. 

’ Schmidt, N. Ann., 97: 240, 1910. 





IWlS^rLTS 

The infrared spectra of parts of several renal calculi are reproduced (figs, 2 
and 3). They represent a selection from about fifty similar spectra of calculi 
which had been analyzed previously by flame spectrometry and chemical 
methods. Such a collection of infrared spectra of analyzed stones ser\'ed as 
reference in the identification of unknown stones. An identification template 
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WAVELENGTH IN MICRONS 




Fig. 3. Infrared spectra of different parts of a stone demonstrating the varving chemical 
composition. 


(fig. 4) in which the infrared spectra of the major components of renal calculi 
are assembled, was of further help in the identification of the components which 
are usually found in renal calculi. The spectra in this template were gained 
from commercial^ available pure chemicals or products synthesized as de¬ 
scribed above. These spectra were verified by comparison with published data 
(apatite,® calcium hydrogen phosphate,® phosphoiiis compounds,® calcium 
oxalate monohydrate,'* uric acid,*® cystine*®). 

The chemical analysis of the calcium oxalate stone (fig. 2) indicated a small 
but definite amount of phosphorus which corresponded to an apatite concen¬ 
tration of about 1 per cent. The presence of apatite is noticeable by a slight dip 
of the spectral curve around 9.5 mici'ons. The wide absorption band of phos¬ 
phates between 9 and 10 microns limits the minimal amount of apatite which 
can be recognized in a mixture to about one per cent. 

According to chemical analysis the calcium oxalate-calcium phosphate stone 
(fig. 2) was a mixture of equal parts of calcium oxalate and calcium phosphate 
in the form of hydroxy apatite. The intensities of the absorption maxima char¬ 
acteristic for the two components vary in binarj’’ stones according to the propor¬ 
tion of the components in the mixture. With some experience semi-quantitative 
conclusions about the composition of the binary mixtures can be reached. 
Further information about the quantitative evaluation of the infrared spectra 
of stones will be discussed later. 


s ^v ^'•nab'tical Chemistry, 24: 1253-1294, 1952. 

« ^****^^0/,^.: Analytical Chemistry, 23: 853-868, 1951. 

of p., Fuson,N. and Dange, J. R.: Infrared Determination 

of Organic Structures. New \ork: Van Nostrand Co., 1952. 
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Fig. 4 . Idculificadon template with infrared spectra of major components of renal 
calculi. 

The chemical analysis of the third stone (fig. 2) gave a composition of 85 per 
cent magnesium ammonium phosphate and about 15 per cent calcium o.valnte. 
The maximum of the absorption of magnesium ammonium phosphate is slightly 
shifted to longer wave length compared with the maximtim found in the spectra 
of apatite. This sliift is sufficient to identify the presence of magnesium am¬ 
monium phosphate. The close proximitj' of the broad maxima of absorption of 
the two phosphates makes the detection of a small amount of one component in 
the presence of a largo amount of the other component difficult. However, 5 
per cent of apatite could be detected in a magnesium ammonium phosphate 
stone. 

A stone composed of both cystine and uric acid (fig. 2) represents an e.xample 
of the convenient identification of calculi with this kind of components. The 
chemical analysis of this stone had demonstrated the presence of cystine and 
uric acid in about equal amounts. 

The small amounts of substance necessary for infrared analysis favor a study 
of the development of calculi from a nucleus to a stone with a number of layers. 
The stone in figure .3 started from a nucleus composed of cystine and magnesium 
ammonium phosphate with a small portion of hydroxy apatite. The percentage 
of hydroxy apatite increased in the middle layers. The infrared spectra of those 
layers are not shown in figure 3. The outermost layer of this stone (fig. 3) was 
composed of pure cystine. 


DISCUSSION 

The empirical qualitative identification of urinary calculi by infrared analysis 
follows the general principle of comparing their spectra with the spectra of 
known compounds. Certain limitations of this procedure as far as they concern 
the analysis of urinary calculi have to be discussed. 

A separation of the mono- and di-hydrate of calcium oxalate, which is easily 
accomplished by optical analysis in the visible light, was not yet possible by 
infrared analysis. The synthesized pure hydrates, including the tri-hydrate, 
showed the same infrared absorption spectra. The absorption bands observed 
in the spectrum from 2 to 15 microns are connected with vibrations inside the 
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oxalate anion and the water molecules. Vibrations between the calcium ion and 
the oxalate ion or the water molecules and the two ions which could be used 
for an identification of the different hydrates are located in the far infrared, 
inaccessible to the instrument used in this study. 

The phosphate spectra of urinary calcuh also need some discussion. The 
maximum of the absorption at about 10 microns is connected with vibrations 
inside the P 04 -group. These vibrations are not influenced noticeably by the 
presence of an OH-group in the slightly basic calcium phosphate with apatite 
lattice. S 3 mthetic hydroxy apatite and commercial tertiarj’- calcium phosphate 
showed practicallj>- the same infrared absorption. The influence of the OH-group 
on the rest of the anion in the hj'droxj’- apatite ma 3 '- be concealed b 3 ’- the vdde 
extension of the maximum at 10 microns. Since it was established b 3 ’^ x-ray 
studies” that the P 04 -group in calcium salts of renal calculi is present in the 
form of a basic calcium phosphate, an absoiption maximum at 9.65 microns is 
considered an indication of the presence of h 3 'drox 3 ’' apatite. 

Figure 4 includes the infrared absorption .spectrum of S 3 mthesized carbonate 
apatite. The broad maximum at 7.1 microns and weaker maxima at 11.4 and 
13.9 are characteristic for the presence of calcium carbonate, veiy likety bound 
in the stone in the form of apatite. The carbonate apatite spectrum may be 
considered as a superimposition of the absorption spectra of tertiai^' calcium 
phosphate and calcium carbonate. No mutual influence of the PO 4 and COs-ion 
in the apatite molecule could be observed in the infrared spectra. 

The influence of the cations on the position of the P 04 -absorption maximum 
is well obseiwable. The dislocation of the P 04 -maximum from 9.65 microns for 
the calcium compound to 10 microns in the magnesium ammonium phosphate 
was already mentioned as a means to distinguish between these two compounds. 
Some weaker absorption maxima in the infrared spectmm of magnesium am¬ 
monium phosphate can be associated noth vibrations inside the NH 4 -group. 
The 3 ’' ™a,y sen^e as further means of identification of magnesium ammonium 
phosphate. 

The spectmm of calcium h 3 ^drogen phosphate dihydrate (secondar 3 ^ calcium 
phosphate) readil 3 ’- distinguishes this compound from the tertiaiy phosphate. 
The template (fig. 4) shows a broad absorption maximum with several sub¬ 
maxima. Since CaHP 04 is a rather uncommon phosphate in urinaiy calculi no 
stones with this compound were available for anal 3 fsis. 

Cystine and uric acid can be easily recognized b 3 ’- the great number and the 
position of the sharp maxima in the infrared spectmm of renal calculi with 
these compounds. 

The infrared spectra of all calculi were careful^’' searched for the presence of 
absorption maxima winch could have been associated with the presence of or¬ 
ganic matrix substance. The failure in finding a spectmm of such a substance 
is understandable considering the small amounts and the poor chemical charac¬ 
terization in which these substances can be expected. 

Summarizing the attempts of a qualitative anal 3 ’-sis of renal calculi by in¬ 
frared spectroscop 3 ’^ the following considerations ma 3 >' be appropriate. In the 
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infrared range of 2 to 15 microns the main interest concentrates on tiic “in¬ 
ternal” vibrations of polyatomic ions. These are essentially duo to vibrations of 
atoms relative to a central mass which may he considered at rest. In the case 
of the PO4 or CO3 -ions the central P or C-atom is at rest and the 0-atoms vi¬ 
brate relative to the central atoms. These vibrations are responsible for the 
broad maxima obsen'cd. They may be modified by other atoms or ions in the 
lattice as in the case of magnesium ammonium phosphate. Tlic “lattice” vibra¬ 
tions in which the metal ion vibrates in relation to the comiilcx anion cannot 
be observed in the spectral range used in these c.xpcrimcnts. Under these con¬ 
ditions the infrared spectrum furnishes information csscnthiUy about the anions 
present in stones, modified to some extent by the cations. This information 
combined with the knowledge nlrc.ady available from .x-ray studies of the lattice 
arrangement of anions and cations in calculP is sufiicient to evaluate the spectra 
effectively. 

Compared with all tlic otlicr methods used in stone analysis the infrared 
analysis furnished a permanent record in a x-cry short time. Xo special training 
or skill is noccss.ary to liandle the infraretl spectrophotometer. It is an ideal 
method for analyzing small fractions of calculi in a sliort time. To the extent to 
which other clinical applications of the infrared method will be worked out a 
greater number of those expensive instniments will he available in clinical labo¬ 
ratories to meet the need of the urologist in routine analysis. This reliable 
analytical method will also be vci>' valuable in a study of the etiology of stone 
formation. 

In the near future the instrument will furnish quantitative information on the 
composition of solid materials. In a new procedure the stones or parts (nucleus 
and various las'crs) will he ground to a fine powder, A known quantity of this 
powder xvill be mixed with solid potassium bromide and pressed to form a plate¬ 
let. The infrared spectrum of this platelet xvill give quantitative data for the 
composition of stones. The information gained in the above described mulling 
technique is only semi-qimntitative. However, it will in many cases already 
satisfy the needs of the urologist and others interested in concretions. 

SUMMARY 

The infrared spectra of mulled renal calculi are useful in the quaUtath’’e and 
semi-quantitative identification of the components of Atones. An identification 
template with the most common components of renal calculi is presented. 
Permanent analytical records may be obtained from small samples (5 mg.) in a 
short time. 

The author is indebted to Drs, A. J. Butt and R. H. Leonard for the stone 
specimens and their interest, .and to TV. H. Harold for technical assistance. The 
project was supported by the Butt-Douglas Research Foundation under con¬ 
tract with the Office of Xaval Research. 





ALUMINUM GEL DIETARY PROPHYLAXIS AFTER 
EXTENSIVE NEPHROLITHOTOMY 

ROBERT M. SPELLMAN and VICTOR F. MARSHALL 

From the Department of Surgery {Urology), James Buchanan Brady Foundation of the New 
York Hospital, and the Department of Surgery {Urology) of the Cornell 
University Medical College,* N. Y. 

The high incidence of recurrence of calculi follo^Hng extensive nephrolithotomy 
is Avell knomi.i' - In 1945 ShorU suggested the use of aluminum gels in conjunc¬ 
tion Avith a diet in Avhich the phosphate content is moderately Ioav to prevent the 
recurrence of phosphatic calculi. Subsequent clinical studies indicated the ef¬ 
fectiveness of this program.^' ® To further eAmluate the effectiveness of Shorr’s 
regimen it seemed apporpriate to reAueAv the cases of extensive nephrolithotomy 
performed at the Noav York Hospital. Only those cases in Avhich the stone analysis 
revealed high phosphatic content Avere included. All of the stones in this series 
AA^ere large, branching, radiopaque, and composed of Amrying amounts of cal¬ 
cium, magnesium, and ammonium phosphates and carbonates. Eighteen con¬ 
secutive operations for the removal of such stones AAmre performed on the Cornell 
Urological Service of the NeAv York Hospital betAA^een 1946 and 1953. In 12 
instances the nephrolithotomy invoRed complete renal bisection, AAdiile the re¬ 
maining six kidneys Avere opened for at least tAvo-thirds of their length. The 
urinary culture Avas positNe in sixteen, sterile in one, and not done in one. The 
bacteria groAvn in the cultures of urine AA^ere Proteus Auilgaris in 3 cases, mixed 
staphylococcus and streptococcus in 3 cases, and coliform organisms in the re¬ 
maining specimens. The patients, 10 males and 8 females, aAmraged 47 years of 
age, the oldest being 64 and the youngest 27. The right and left kidneys AA^ere 
operated on 10 and 8 times respectively. The voided urine Avas alkaline in 14 
cases and neutral or slightly acid in four. 

The operation employed AA^as similar to that described by Slaughter.® The 
renal pedicle Avas dissected free and occluded by a rubber tourniquet. The Iddney 
Avas then split in the general location of Broedel’s line and the stones Avere re¬ 
moved. We haAm not hesitated to leave the Amscular supply occluded for 30 to 
40 minutes continuously, and on a fcAv occasions as long as 1 hour. In most 
instances the tourniquet Avas released peidodically for several minutes to permit 
the circulation to return. After the stones had been completely removed the 

* This study was supported by a grant by The Dougherty Foundation. 

Accepted for publication October 20, 1954. 
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tourniquet on the renal pedicle was released intermittently to permit identifica¬ 
tion of the major severed vessels, rvliicli were then transfixed with fine catgut 
sutures. The renal halves were approximated and held together by mattress 
sutures of chromic catgut placed at right angles to the convex border of the 
kidney. Strips of moistened ribbon catgut were placed under the loops of the 
mattress sutures. Slaughter suggested placing a superficial row of capsular sutures 
but we have not done this routinely. A nephrostomy tube was inserted in each 
of the kidneys. Since major blood loss was always anticipated, transfusions were 
begun early in the procedure. The average blood given was 1.500 cc, vaiying from 
3,500 cc to 250 cc. All but 5 patients had a marked drop in blood pressure some 
time during the procedure. 

In the immediate postoperative course the nephrostomy tubes were left on 
straight drainage and were only irrigated to insure their patency. After the first 
week, gentle daily irrigations with saline or Suby’s solution G were usually em¬ 
ployed. The nephrostomy tube was removed about the twentieth postoperative 
day. As soon as the patient was able to cat a general diet he was placed on the 
Shorr regimen. 

Major postoperative hemorrhage occurred in four instances; one subsided 
spontaneously after the administration of transfusions; the remaining three re¬ 
quired nephrectomies on the ninth, tenth, and thirteenth postoperative days 
respectively. Bloody drainage from the kidney ivas routinely obseiwed. Transient 
uremia, with an elevated blood ureainitrogcn to SO mg. per cent or more, oc¬ 
curred in 3 patients. Calculus fragments were loft behind in 2 kidneys, while 
radiogr.aphically there was no evidence of residual stone in the other 16 kidneys. 
Since 3 kidneys were removed and one was lost to follow-up, there remained 
fourteen postoperative kidneys to be obseiwed for possible recurrence or growth 
of stone. 

One patient (NYH 78981) was not placed on the Shorr program and a new 
stone appeared in the postoperative kidney witliin 3 months. The regimen was 
then instituted and 2 years later the stone, which had not increased in size, was 
surgically removed. On the program, the patient has had no further recurrence 
in the subsequent 3 years. A chronic alcoholic patient (NYH 227142) had all 
stones removed from the left kidney in 1946 but had not adhered to the regimen 
(as established by the patient’s admission and by examin.ations of the 24-hour 
urines for calcium and phosphorus content). Stones recurred in the left kidney 
by the ninth month. All stones were then removed from the right kidnej- in 1950, 
but again the program was neglected and recurrence of stones was obser\’ed by 
the second month. The prophylactic thenapy was then instituted under ac¬ 
curate supendsion and in the succeeding 6 months there was no further stone 
growth. Hess made a similar obsen-ation on a patient with bilateral staghorn 
stones. Each time the program was assiduously followed, no stone growth was 
obsen^ed; othenvise, rapid bilateral enlargement was detected. 

Radiographically, the 11 remaining kidneys demonstrated neither recurrence 
nor growth of any residual calculus. All of the 11 patients were carefully 
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regulated on the Shorr program, which included periodic determination of 
phosphate output in the 24-hour urine specimen. The longest period of follow-up 
was 7 years, the shortest 1 year, mth an average of 3 years. 

DISCUSSION 

These results are at variance ivith the previous observations regarding the 
recurrence of renal phosphatic calculi following extensive nephrolithotomy. 
Brady" reported a recurrence rate of just over 75 per cent, while Twinem' re¬ 
ported a 40 per cent recurrence following fifteen extensive nephrolithotomies. 

It is not our purpose to advocate freely complete nephrolithotomy in all cases of 
staghorn renal disease. However, the observations from this and preidous studies 
(Marshall and Green) do indicate that if such extensive surgery is carried out 
it should be followed by conscientious application of the aluminum gel dietary 
program. This prophylactic plan requires the time and effort of the patient, the 
physician, the dietitian and an analytic laboratory to insure good results. 

SUMMARY 

To establish the effectiveness of the aluminum gel dietar 3 ’' regimen in the pre¬ 
vention of renal phosphatic calculi, eighteen extensive nephrolithotomies for the 
removal of typical staghorn calculi have been reviewed. Fourteen of these cases 
were followed for growth or recurrence of stone for periods varying from one to 
seven years postoperatively. In no instance did a new stone appear or a residual 
fragment grow while the patient was definitely following the program. In some 
instances defection from the prophylaxis promptly resulted in a recurrence. The 
postoperative recurrence rate in other series in which the regimen was not stressed 
has generally been high. 
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CALYCEAL DHT^RTICULUM 

IlA\'MOND M. YOW and R. CARL BUNTS 
From Ihc Veterans Administration Hospital, Richmond, Va, 

The calyceal diverticulum has been considered an uncommon entity and its 
clinical significance has been frequenllj- neglected. We wish to report 14 cases 
seen on our service and an additional 5 cases that have come to our attention. 

A review of the literature has yielded 82 cases of calyceal diverticula or con¬ 
ditions we believe to be calj’ccal diverticula. Undoubtedly, additional cases 
have been reported but escaped our attention due to the confusing terminology 
associated \vith this condition, or were reported in the foreign literature. In our 
e.\perience calyceal diverticulum has occurred frequently enough to warrant 
consideration, and in 11 cases significant symptoms existed to necessitate defini¬ 
tive treatment. 


TERMINOLOGY 

Since the first description of a calyceal diverticulum by Rayer in 1841, the 
terminology of the condition has been confusing because of the multiplicity of 
terms coined by authors ou the subject. Some terms describe the same condi¬ 
tion, while others have been introduced to denote slight variations of the basic 
lesion. Calycine cyst, pyelogenie cyst, hydrocalyx and p.velosynaptio cyst have 
been employed in discussing this subject. Prather firet introduced “calyceal 
diverticulum” and we are of the opinion that this is an appropriate term. A 
calyceal diverticulum is considered to be a urine-filled cavity lying peripherally 
to a calyx, and communicating by means of a small channel with the calyx, the 
epithelium of all the structures involved being of a transitional cell type. Con¬ 
trary to some writers, we are of the opinion that this classification includes all 
transitional cell fined diverticula of the renal collecting system in which there 
is no obstructive factor present, such as a calculus, or inflammatory reaction. 
Abeshouse uses pyelogenie cyst to describe a transitional cell fined cavity L'ing 
peripheral to the renal pelvis, communicating through a pinpoint opening, 
rather than a distinct channel. Others have used this terra synonomously with 
calyceal diverticulum. We have not encountered such a lesion, but are of the 
opinion that such a condition represents a variation of a calyceal diverticulum 
and is best considered as such. 

ETIOLOGY 

The etiology of a calyceal diverticulum is not known. Many consider the con¬ 
dition to be embryological aberration. Supporting this opinion is the similarity 
of the epithelium in the adult kidney and the calyceal diverticulum, suggesting 
a common embryological origin. Narath in his excellent monograph discusses 
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the embryology of the kidney in detail, describing the division of the future 
renal pehds into orders, the first order comprising the future major calyces, the 
second order the minor calj’^ces and so on, to possibly the fifteenth order. The 
higher orders persist as the collecting tubules of the adult kidney, while the 
lower (presumably the third and fourth) orders degenerate. Should a segment 
of the lower order fail to degenerate, the persistence of the structure could con- 
ceivabty lead to the formation of a calyceal diverticulum. 

Moore, Watkins, Winsbury-White, and others have pointed to calyceal 
achalasia as a possible cause of calyceal diverticulum. Referring again to 
Narath, there has been described a well defined system of sphincters about each 
caljrx which facilitates filling and emptying of the calyces in a definite sjm- 
chronized manner. Those adhering to the acquired origin of the calyceal di¬ 
verticulum suggest that as other tubulomuscular stmctures develop achalasia, 
so may a calyx. Achalasia of the calyx results in chronic ineffectual emptying, 
leading to progressive dilatation behind the sphincter, and subsequently a 
calyceal diverticulum is formed. 

Examination of the surgical specimen has revealed an absence of significant 
inflammatoiy reaction about any of the component parts of the calyceal di¬ 
verticulum. The communicating channel usually is free of significant scarring 
which may have led to its fonnation. Inflammatory reaction of the mucosa of 
the channel and the diverticulum is usually associated with infected urine and 
calculus formation. These facts tend to suggest embryological defects as the 
origin of the diverticulum. We are in agreement with others that the calyceal 
diverticulum is of an embr 3 '-ologicaI origin. 

SYMPTOMS AND DIAGNOSIS 

There are no distinguishing clinical features of a calj'^ceal diverticulum. While 
pain has been the most prominent presenting complaint, the wide range of 
severity and type prevents classification attributable to a single entity. In our 
series pain varied from a low grade chronic pain in the costovertebral angle to 
sudden severe colic type. Sj^ptoms secondar}^ to infection such as frequency, 
dj’^suria and hematuria were seen in our series and supported by clinical evi¬ 
dence. In general, the catyceal diverticulum produces sjonptoms similar to 
other urinary tract diseases and the diagnosis is made only after a careful study 
of the patient. 

The age and sex incidence of calyceal diverticula does not appear to he a 
significant factor. In our series the ages ranged from 20 to 62 years. Weju’auch 
and Fleming reported what we believe to represent a calj'^ceal diverticulum in a 
2-da3"-old infant. The sex distribution in reported cases is about equal. There 
does not appear to be a significant incidence of the side involved or the pole 
affected although diverticula of the middle calj'^x has been noted onty twice, 
one in another report and case 19 in our series. 

The diagnosis of calyceal diverticulum is made by x-ray findings. Demon¬ 
stration of a saccular structure communicating with a cal 5 Gf by means of a 
narrow channel is presumptive evidence for the diagnosis. While excretory uro- 
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Fig. 1. DifTerential diagnosis of calyceal iliverliciilum 

grams are adequate in most cases, occasionaliy reti-ogrnde pyelography may be 
necessary to demonstrate the lesion. Calculi arc seen in about 50 per cent of 
the cases. There may bo a solitar 3 ' calculus or there may be multiple small 
calculi within the diverticulum. On the plain film the somewhat peripheral loca¬ 
tion of the calculi may suggest the possibility of a calyceal diverticulum, but of 
course is not pathognomonic. 

The differential diagnosis of the calyceal diverticulum includes hydrooalyx, 
localized obliterating pyelonephritis, parapclvic cyst, simple cysts, and tumor 
(fig. 1). Hydrocalyx is a dilatation of a calj-x due to infundibular pathology, 
either a calculus or infiammatoiy reaction. Infundibular changes may be seen 
on x-ray in a hydrocalyx while in the case of a calyceal diverticulum, this struc¬ 
ture is usually of normal configuration. 

Localized obliteraling pyelonephrilis is an inflammatory condition which 
progresses to complete obliteration of a calyx. As the original authora point 
out, confusion between this condition and calyceal diverticulum could arise as 
the caljec becomes narrowed. Only by serial x-rays is it possible to differentiate 
this condition clinically. Parapclvic cyst is a low cuboidal cell lined cyst lying 
adjacent to, but not communicating with, the renal pelvis. It does not fill with 
contrast material unless an inflammatoi'y process has caused a communication 
with the renal pelvis. Simple cij$ts likewise do not communicate with the renal 
collecting system, and usually lie in the cortex of the kidney, although medul¬ 
lary cysts do occur. 

While some authors are of the opinion that calyceal diverticula are small, we 
have encountered various sizes ranging from 1 cm. to 5 cm. and feel that this 
feature is of little diagnostic value. 

The diagnostic pitfalls of renal tumor are familiar to urologists. Cases 9 and 
11 had preoperative x-ray diagnoses of tumor, but were proven to be calyceal 
diverticula (fig. 2). 

The positive diagnosis of calyceal diverticulum can only be made at the 
operating table or by careful pathological study of the surgical specimen which 



666 


R. M. YOAV AND R. CARD BDNTS 



Fig. 2. A, case 9. Preoperative diagnosis of renal tumor. At operation, calyceal diver¬ 
ticulum was found. 

B, case 11. Preoperative diagnosis of renal tumor. At operation, calyceal diverticulum 
was found. 

demonstrates a transitional cell lined cystic structure communicating with a 
calyx by a narrow channel which also is lined by transitional cell epithelium. 


TRE.\TMENT 

The management and treatment of a calyceal diverticninm are governed 
chiefly by the symptomatology and associated disease. In the asymptomatic case, 
without pathological elements in the urine, observation is indicated. The poten¬ 
tiality of infection and stone formation should be borne in mind. Periodic eval¬ 
uation including careful urinalyses and either intravenous urography or 
retrograde pyelography is indicated. In patients presenting intermittent pyuria, 
or persistent pyuria, the use of chemothei'apeutic agents or antibiotics will 
only afford temporary relief. As with other obstructive lesions of the genito¬ 
urinary tract, correction of the undertying pathological process is the treatment 
of choice, when possible. 

In those cases with symptoms, persistent abnonnal urine and x-ray evidence 
of stone formation, we feel that surgery is indicated. The exact procedure used 
in treating calyceal divei'ticula varies in different reports. Beneventi reports suc¬ 
cess in his case by periodic dilatation of the communicating channel of the di¬ 
verticulum using ureteral dilators through the cystoscope. This was possible in 
his case which was located in the upper pole but it would probably be impos¬ 
sible in patients having a calj’-ceal diverticulum of the lower or middle minor 
calyces. Following successful dilatation of the narrowed isthmus, a potential 
abnormal pocket still remains, and it would seem that in cases treated in this 
manner recurrence would be likely. Prather reports good results in excising the 
dome and upper portions of diverticulum lining, then dilating the communi¬ 
cating channel. In his first case he appi-oximated the kidney without nephros- 
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Fig. 3. Case 1. A, preoiicrativc .v-rny sliowinc cluster of small c.alciili in calyceal di¬ 
verticulum of upper right calyv. II, c.vcrctorv urogram. C, postoperative c\rrctory urogram. 


tomy while iiv the other ca.'ies he iiisertt'c! a nephrostomy tube through the 
previously dilated eommunicatiiig channel. The nephrostomy tube was removed 
2 weeks later in 1 case, and 3 weeks in the other. Newman, et nl. used a similar 
procedure with good results. Engel reported good results in 2 cases treated by 
partial resection of the portion of kidney involved. Wyrens also suggested a 
procedure of this typo. 

The treatment of a calyceal diverticulum is twofold: eradication of the dis¬ 
eased portion and conservation of noimal renal tissue. Our treatment eonsists 
of complete excision of the diverticulum lining and obliteration of the com¬ 
municating channel. The diverticulum is exposed through a nephrotomy in¬ 
cision, and by sharp and blunt dissection tbe wall is carefully removed. The 
communicating channel is obliterated by fine atraumatic chromic sutures. 
Bleeding from the renal tissue is controlled by individual ligatures. The divided 
edges of the kidney are then closed l)y deep hemostatic doubled sutures over 
fat pads. We do not employ nephrostomy drainage. In this manner we feel that 
we have obliterated the diverticulum with a minimum of damage to functioning 
renal tissue and recurrence of the diverticulum is unlikely. Figure 3 shows the 
pre- and postoperative films of case 1 (W. B.). Surgical procedure consisted of 
excision of the diverticulum lining and obliteration of tlje communicating 
channel. 


DISCUSSION OF CASES 

Beferring to table 1 it will be noted that the most common symptom in our 
series was that of pain on the affected side. Fourteen of the 19 patients com¬ 
plained of pain of some type, and in 7 (cases 2, 4, 7, 10, 12, 15, 16) pain was 
the only subjective finding. The tjTie and degree of pain x’aried a great deal, 
ranging from acute severe colic to that of an annoydng intermittent aching 
flank pain of several months' duration. There was no characteristic tj'pe of 



668 


E. M. YOW AN0 K. CARL BUNTS 


Table 1. Tabulation of symptoms and findings in 19 cases of calyceal diverticula 


Case 

Sex 

Age 

Side 

i 

Calyx 

1 

No 

SjTnp- 

toms 


1 

py- 

una 

Chills, 

and/or 

Fever 

! 

Colic 

1 


Calculi 

' 

Surgery 

1. 

W.B. 

cf 

20 

Right 

Upper 


j 

X 





X 

2. 

J.M. 

& 

27 

Left 

Lower 


X 

X 





X 

3. 

H.F.G. 

cf 

35 

Left 

Lower 


X 

X 

X 




X 

4. 

E.M. 

& 

29 

Right 

Upper 


X 

1 



x(?) ' 

HH 

X 

5. 

J.A.P. 

cf 1 

35 

Right 

Upper 


X 

X 

X 

X 



X 

6. 

F.W.Jr. 

cf 

36 

Right 

Lower 








X 

7. 

P.A.R. 

cf ^ 

39 

Left 

Lower ' 


X 

1 




X 1 

X 

8. 

F.McM 

cf 1 

30 1 

Left j 

Upper 1 


X 

X 

X 




X 

9. 

E.S. 

cf! 

38 

Right 

Upper I 


X 



X 

X 1 


X 

10. 

W.R.J. 

cf 

35 

Right 

Upper 


X 

X 




B 

X 

11. 

A.B. 

9 

35 

Left 

Upper 


X 



X 

X 

B 

X 

12. 

R.C. 

cf ■ 

27 ! 

Right ' 

Upper ' 


X 

i 






13. 

H.B. 

cf 

62 

Right 

Lower 


X 

X 

X 



X 


14. 

J.G. 1 

cf 

30 

Right 

Lower 


X 

X 

X 



X 


15. 

E.D. 

cf 

42 

Left 

Lower 


X 

X 




X 


16. 

W.C.B. ; 

cf 

50 

Right 

Upper 


X 







17. 

L.C. 1 

9 

31 1 

Right 

Upper ' 



X 






18. 

H.B. 1 

cf 

41 

Left 

Upper 

X 








19. 

J.L. 

cf 

58 

Left 

Middle 

X 









pain detected which could be attributed to the calyceal diverticulum. Likewise, 
the localization of the pain was not characteristic. In our series, pain was lo¬ 
calized in the costovertebral angle of the affected side, the flank, the lower right 
quadrant (case 5) and in case 4 the pain was localized in the right upper quad¬ 
rant of the abdomen. Tenderness was noted in the patients who had colic (cases 
5 and 11) and, in addition, costovertebral angle tenderness was elicited in 3 
patients (cases 3, 5, 7). Two patients had symptoms referable to the gastro¬ 
intestinal tract. E. M. had complete remission of post-prandial eructations and 
vague epigastric distress follovdng removal of a calyceal diverticulum. Patient 
J. L. (case 19) had negative gastro-intestinal studies despite chronic gastric 
symptoms. However, no treatment of his calyceal diverticulum has been carried 
out. 

Calcuh were found in 10 cases. Cases 1 and 10 consisted of aggregates of many 
small calculi, while the remainder consisted of solitary calculi. Despite the high 
incidence of calculi, only 2 patients (cases 9 and 11) had demonstrable hema¬ 
turia and these cases did not have calculi. Patient E. M. (case 4) allegedly had 
“red urine” prior to admission, but this was not found during his hospitaliza¬ 
tion. Case 5 (J. A. P.) had colic type pain and a calculus was demonstrable; the 
remaining cases ha-\ang calculi denied colic type pain. From our experience, it 
would appear that the presence of calculi does not necessarily precipitate colic 
or hematuria. These symptoms are most likely the result of over-distention of 
the diverticulum and the subsequent inflammation of the mucosa due to in¬ 
fection. 

Pjmria was found in 10 patients, 5 of whom had sufficient infection to cause 














CALICEAL DIVrnTtCULUM 


chills and fe\oi The degice of pyuiia vaiicd tonsideiably, being more severe in 
cases nitli calculi However, case 17 was 1111110111 demonstrable calculi (or 
other gemto-urmary tract disease c\cept the calyceal diveiticuUim) and the 
patient continues to have poisistent pyuiia iiliich has not icspoiidcd to the 
various antibiotics 

Only 1 patient (case 18) had hypei tension and in this case the calyceal di¬ 
verticulum found in a loiitine eialuatioii of hypei tension which included an 
intravenous pjolograra The patient’s condition did not warrant fuither study 
He did not have any subjects e complaints referable to the uiinaiy tract Simi¬ 
larly, in case 18 the calyceal dneiticiilum was an incidental finding 

In conclusion, patients haring symptoms referable to the urinary tract or 
exhibiting abnormal urmaiy findings warrant careful urologic imestigation In 
the differential diagnosis, the possibility of a calyceal diveiticiilum should be 
borne in mind When sjmptoms and findings wairant, suigical lomoral of the 
calyceal direiticuliim is advocated 


SUMM \n\ 

Ninotooii cases of calyceal dircrticulum arc picsentcd, 11 of which were 
treated surgically In oui cxpoiicntc, this entity has not been a laic one It is 
possible that calyceal dnoiticulum is encountered fiequcntly by othei urologists 
but has escaped then notice or the significance of the lesion ovcilooked All but 
2 of our cases had subjectue sjmptoms and objective or clinical findings The¬ 
ories as to the etiology of calyceal divciticulum aie discussed, the authois 
faroiing an cmbrj'ological origin In oui experience the most satisfaotoiy 
method of treatment has boon the total lemoval of the diverticulum with ob- 
hteration of the channel communicating with the lonal pelvis Diagnosis of 
calyceal divciticulum is dependent upon x-raj* studios and, wheio possible, 
histologic renew of the suigical specimen The hteratuie is lonewed briefly 
and 19 cases added 


ADDENDUM 

Subsequent to the pieparatioii of this papci another calj'ceal divciticulum 
containing two calculi has been encounteied and treated surgicallj' as desciibed 
above In addition, patient H B (case 13) icturned foi le exaluation and was 
found to have a left calyceal diverticulum as well as the one on the light previ¬ 
ously noted When last seen he was asymptomatic but did exhibit a model ate 
degree of pyuna 
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NEURlLEMMOiMA (ARISING IN THE HILUS OF LEFT KIDNEY) 
CHARLES A. SPI5AS RIIILLIPS and GEORGE BAUMRUCKER 
The following is a case presentation of a rare type of nerr’o tumor arising in 
the hilus of the kidney. 

A 5C-year-old, white, male police officer liad had intermittent fever and chills 
for 5 years. He has been treated with various antibiotics by his family physician 
during this time with response on each occasion. The patient stated that during 
the past 2 years he had noted a dragging pain in the left flank area. During the 
physical examination, when a large mass was palpated on the left, the patient 



Fig. 1. A, plain .\-ray shon ing soft shadow outline. R, retrograde pyelogram showing dis¬ 
tortion of renal pelvis and lateral displacement. 


admitted that ho had noticed a fullness in this area for 2 years, but he had 
failed to give this information to his family physician. There has been no history 
of hematuria, pyuiia, fiequency, nocturia, urgency or passage of stones. Although 
the patient had lost 45 pounds in weight in the last 2 yeais, he stated that he 
had been in excellent health, except for the recurrence of fever and chills. 

Blood pressure, 130/7G; pulse, 7G; temperature, 98.G. The patient was well 
nourished, well developed, and did not appear chronically ill. Examination was 
negative except for a mass which was firm, movable, located in the left upper 
quadrant, and measured 12 cm. in diameter. There was slight tenderness in the 
left costovertebral angle to deep palpation. 

Urinalysis: Reaction, acid; specific gravity, 1.010; no albumin or sugar; no 
cells or casts. Red blood count, 3,800,000; hemoglobin 11 gm.; white blood 
Accepted for publication October 1,1954. 
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Fig. 2. A, gross specimen, anteroposterior view. Note pedunculated tumor attachment. 
B, cross section showing relation to renal hilus of neurilemmoma. 



Fig. 3. Neurilemmoma. Low power 



NEUniLEMMOMA 


U(>> 


count, 10,800; 75 per cent neutroptiils; 24 i)or cent lymphocytes; 1 per cent 
eosinophils. Sedimentation rate, 25 mm. in I hour. jS'onprofein nitrogen, 34.4 
mg. per cent. Total protein, 8.3 gm.; A/G ratio, 5.5/4.8. Serology negative. 
Acid and alkaline phosphatase 1.0 and 2.3 Bodnnsky units respectively. Urine 
culture showed no growth from the bladder and ureteral specimens. Electro¬ 
cardiogram was borderline. Chest x-ray was normal. Excretory and retrograde 
P 5 'elograms showed a nonnal right urinarj' tract. On the left there was a large, 
diffuse, smooth shadow in the region of the liiliis (fig. 1) and the lower pole of 
the left kidney displacing the kidney laterally. The upper calyx was not com¬ 
pletely visualized. 

Despite the size of the mass, however, the relativelj' innocuous course of this 
illness, plus the fact that the mass was movable on physical examination gave 
the impression that this mass was operable and represented a retroperitoneal 
tumor arising in the left kidney probably a lower pole malignant nephroma. On 
March 19, 1954, a left flank incision was made and the entire mass and left 
kidney were removed without difficulty by Dr. Baumnicker. The mass appeared 
to arise from the hilus of the kidney. The blood supply was from the renal 
pedicle. (See figure 2.) Postoperative course of the patient was without compli¬ 
cations. Pathology report was neurilemmoma (fig. 3). 

DISCUSSIOX 

The neurilemmoma has been called by many names such ns the neurinoma. 
Schwannoma, neurofibroma (although most pathologists feel this tenn should 
be used when applied to Von Recklinghausen’s disease), and perineural fibro- 
blastoma (this teiTn is best applied to lesions occurring intracrnniallj’’ of Avhich 
the acoustic neurinoma is an example.) The confusion of these names arises 
because of the difference of opinion concerning the origin of tumor—whether it 
is formed by connective tissues or nerve fibers or whether it originates in the 
sheath of Schwann cells. Whatever the origin, the tumor is benign. 

The gross appearance is that of a well encapsulated tumor of soft, rubbery 
consistency, smooth and rogidar. On cut section the tumor is pale, grayish- 
white, and homogeneous except for small and occasional cystic areas. The micro¬ 
scopic appearance is characterized by the palisading of nuclei and interlacing 
network of wavy, flowing streams of cells. There are usually numerous small 
degenerated or cystic areas present. 

SUMMARY 

A case of a neurilemmoma arising in the hilus of the left kidney has been 
presented. The case history, pathological findings and a brief discussion of the 
pathology of neurilemmoma have been presented. 

Moore Comity Hospital, Pinehnrst, N. C. (C. A. S. P.) 



A NEW TYPE OF TUBE FOR URETERAL INTUBATION 
MONTAGUE L. BOYD and GEORGE H. HOLSENBECK 

Splinting of the ureter, in patients u’here ureterotomy is indicated and in 
some cases of plastic operations on the ureteropelvic junction, is generally ac¬ 
cepted as being, I believe, a procedure which is quite successful. 

From my own experience and from the articles published on the subject it 
seems important to use a splinting tube sufficiently large to insure that an ade¬ 
quate size lumen vill result from the regeneration of the ureter about the tube. 
A 14F size appears to be adequate although in one favorable case of mine a 
good result was obtained bj”- using a lOF polyethylene catheter. 

It is, of course, desirable to use a tube which vdll not become roughened 
on the outside during the time it is in the ureter. Three to six weeks (an average 
perhaps of four weeks) is the length of time for intubation, and polj’’ethylene 
tubing has, I belie^'-e, been shown to remain smooth and free of urinary deposits 
for that long. 

But the size 14F pol 3 '^ethylene catheters are quite stiff and no doubt produce 
a good deal of pressure on the tissues about them before they assume the de¬ 
sirable cuiwes necessary for them to lie in the best position along the ureter and 
in the kidney and kidney pelvis. 

Poly\dnyl tubing is so much more flexible, but so far I have not been able to 
make absolutelj'- sure that polj^vinyl tubes possess all the good qualities ascribed 
to pol}’’ethylene, although I find no evidence to the contrar 3 n 

Another disadvantage besides the lack of flexibilit 3 ’’ of using the larger pol 3 ’’- 
eth 3 dene tubes (14F) is the effect of pressure on the ureter due to the size of 
the tube. This is true also of pol 3 win 3 d and rabber. 

Having in mind tr 3 dng to avoid trauma to the ureter below the area of ure- 
terostom 3 >' I wrote to Mr. Frederick J. Wallace of American C 3 ’-stoscope Makers, 
Inc. about a 3 ^ear ago asking him if he could have pol 3 mthylene tubes made 
which were for half their length 14F (for 20 or 25 cm.) with the other half (for 
20 or 25 cm.) as small as 7 or 8F, the two ends to be connected b 3 '’ a taper only 
1.5 to 2 cm. long. 

Dr. Foley, in reply to letters I have sent him, writes me that he uses polyvinyl 
tubing, and he was kind enough to send me one of the tubes, which is about 
14F in size. He brings the tube out through the kidne 3 ’' pelvis and makes a couple 
of fenestrae in the part of the tube which lies ndthin the pelvis. 

I have been accustomed to using an 18F Foley or de Pezzer catheter as a 
nephrostomy tube and carrying the intubating tube out through the kidney 
alongside the nephrostomy tube. I leave the nephrostom 3 ’^ tube in for a few days 
after removing the intubating tube so as to get some idea how successful the 
operation has been. 

For intubation of the ureter I believe that it would be advantageous to have 
a tube with the following characteristics: 1) a 14F section of the tube to lie in 

Accepted for publication June 23, 1954. 
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Tig 1 poljethilene tube uith smaller end SF and larger HF, length of tapered part 
IS only about 2 5 em B, poljvintl tube has central part MF in size about 10 cm long Upper 
end IS lOF in size and 25 cm long Lower end is TF in size and IS cm long 

the region of the ureterotomy or pyeloplasty incision, 2) iiith, not only a lather 
sudden taper from the 14F to 7 or 8F at the lower end, but 3) also, a sudden 
taper to 10 or 12F at the uppei end Foi practically all cases 8 cm or at the 
most 10 cm would be long enough for the larger (IIF) part of the tube, and 
with the upper and lowei ends 20 oi 25 cm long, they would be long enough 
for any case and could be cut off to obtain any desiied length To make such a 
tube smaller at both ends is possible w ith polyvinyl but it is questionable whether 
such a tube oi cathetei can be made of polyethylene How evei, if one insists on 
polyethylene, the 14F upper part could be carried out through the kidney with¬ 
out too much damage to the kidney as I know from experience 

I have submitted these ideas to Dr D M Davis and, also, to Dr Frederic 
E B Foley To have the opimon of such eminent authorities on ureteiotomy 
with intubation and intubation in plastic operations at the ureteropelvic junc¬ 
tion seems to be most desirable Dr Da\ is and Dr Foley both wnte that they 
are enthusiastic about the idea 
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There is another thing which may be of importance in intubation in these 
cases. At times there seems to be an irritation of the lower ureter where the 
end of the intubating tube lies. This, of course, would be lessened by hartng a 
tube of a smaller size. But I have wondered whether irritation might not also 
come from changes in the urine or the discharge from the ureteral mucosa, 
which almost surely must accumulate inside the lower end of the tube. Frequent 
irrigation to wash out the tube and ureter would probably prevent irritation 
from this source. Or the lower end of the tube could be sealed. Perhaps dipping 
the end in hot paraflSn would seal the end of the tube, or the tubes could be 
made mth the lower ends sealed if it can be determined just what length or 
lengths are usuallj’’ necessar 3 ’^ for the lower, smaller end of the tube. 

Since submitting our manuscript for publication, Mr. Frederick J. Wallace 
has sent us some tubes made of pol 3 ’^^dnJd which are similar to the polyeth 3 d- 
ene tube shown in fig. 1, .4. The 3 ’- are much more flexible than the pol 3 ^eth 3 dene 
and seem better on that account. 

56S Capitol Avenue, S.W., Atlanta, Ga. 
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CYSTOLITHIASIS IN RATS AS INFLUENCED IIY-ALURONIDASE, 
SEX, AND STRESS 

VICTOR r MARSHALL, MORRIS SCHMTTMAN, ALTOXSO DAVALOS and 
ALLLN BUTTERICK 

From (fic Department of Surgery (Urolagij), James Buchanan Brady roundalion of 1 he New 
YorK Hospital, and the Department of Surgery (Urology), Cornell Vnncrsily Medical 
College, New Yorl N I 

In 1951 Butt' advanced the thcoiy that the subcutaneous adraimstration of 
hyaluronidnse might pre\ent lenal stone fonnation m humans by inci easing 
the activitj of the “piotectiie” uiinary colloids Reported e\peiimonts, par- 
ticulaily those of A^eimeulen,- ha\c demonstrated that cafculons formation in 
rats may be leadily pioduccd by using a foieign body as the nidus It nas 
thought theiefore that a study of the effect of hyaluromdase on vesical stone 
formation in lats might be northwhile Ceitam otliei factors became apparent 
during the studj' and ueie briefly imestigated also Although Veimeulen’ 
found metallic zinc to bo an effective ludus, ne hoped to approximate natural 
conditions as much as possible by using fragments of human calculus as the 
foreign body 

As a pilot experiment 37 young adult rats of the Wistar strain m cigliiiig ap- 
pioximately 250 gm each were divided into tivo groups A, composed of 18 
rats, and B, composed of 19 rats A diet of Purina Fox Chow Chequers was 
fed freely and watoi permitted ad hb A carefully weighed fragment of a human 
renal stone of known composition (qualitative analysis indicated calcium 4+, 
phosphate 3+ and oxalate 1+) was implanted ascptically into each bladder 
through a suprapubic appioach without drainage Gioup A was used as the 
control senes The rats in group B leccived a subcutaneous injection of 150 
TRU (turbidity reducing units) of hyaluromdase (Wydase) daily for 5 days 
each week The injected rats were briefly etherized foi the administration 
All animals weie sacnficed after 2 montlis and the bladder contents examined 
The findings are tabulated in table 1 and they leveal a marked production of 
calculous mateiial by gioup A but far less by group B No bacteriological ex¬ 
aminations were done but at autopsy the bladders presented no gross abnor¬ 
mality other than the stone 

On first consideration the foregoing results appeared to indicate that the 
admimstiation of hyaluromdase was effective in preventing vesical stone forma¬ 
tion A leview of the protocols demonstrated that all rats in group A were 
male and all but two in group B were female Especially impiessive was the 
fact that the largest stones m group B formed m the only tw o males Accord¬ 
ingly, the difference in results between the two groups might be due to 1) 
hyaluromdase, 2) sex, oi 3) ethenzation 

This studs was sujiported m part by a grant from Wj eth, Inc 

Accepted for publication June 23,1954 

TT ^ Role of protective unnary colloids in prevention of renal lithiasis J 

Urol , 67 4o(>-459, 1952 

^Vermeulen, C ,GnovE,W J, Goetz R,R^.oins, H D and Correll N O Ex- 
penmental urolithiasis I Development of calculi upon foreign bodies surcicallv intro 
duced into bladders of rats J Urol, 64 641'54S, 1950 
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Table 1. Calculous for/nation in the bladders of Wislar rats: influence of 
hyahironidase, but without adequate controls 


i 

Group 

No of 1 
Rats 

Aver. Weight 1 
of Stone 
Implantedt 

! 

Total Wgt. 
of Stone 
Removed 

1 

Aver. Wgt. 
of Stone 
Removed 

Times 

Increase 

A 

No hyaluronidase (all males) 

18 

16.42 mg. 

1 

1 

2330 mg. 

129.0 mg. 

7.8 

B 

Hj'aluronidase (all but 2 fe¬ 
males) 

19 

IS .80 mg. 

i 

1 

6S6 mg.* 

40.3 mg.* 

1 

1.9* 


* (2 rats were lost so these figures are not absolutelj' accurate but the tendency would 
be to lower figures.) 
t Calcium phosphate. 


In an attempt to evaluate these possible factors, further experiments were 
carried out. Young adult Wistar rats of approximately 250 gm. each were again 
used. Two groups of rats, 20 male and 20 female, were used as pure controls, 
i.e., they were under the same conditions of environment, diet, fluids, etc. as 
all the other animals but received no hyahironidase or ether. At autopsy after 
2 months no stones were found (three minute albuminous casts were noted). 
Cultures found a few Escherichia coli from one bladder but the remainder were 
sterile. The urinary pH ranged from 6 to 7.5. Thus it appears that spontaneous 
formation of vesical calculi under these conditions must be very rare. 

As a second control, B, the bladders of 58 rats, 30 male and 28 female, were 
implanted with fragments of known weight and composition (qualitative analj’^sis 
revealed 3+ uric acid and 1+ oxalate) of a human stone. Nothing further was 
done to tliis group. After 2 months the weight of the stone had increased 2.2 
times in the males but had actually decreased by 90 per cent in the females. As 
can be noted the stones were essentially the same size and they appeared too 
large for passage through the urethra^It is interesting to note that the originally 
implanted stone could not be identified within any calculus found at autops}"; 
in fact, simple qualitative tests did not detect uric acid in the final product. 
The pH in 10 males tested varied from 6 to 7.5. Of the 5 male bladders examined 
bacteriologically at autopsy, two were sterile, two revealed E. coli and one. 
Strep, viridans. In this and the later bacteriologic studies the specimens were 
obtained by swabbing the wet bladder at autopsy and using a direct streak 
plate, an incubated broth tube, and thioglycollate medium. Sixteen female 
bladders were sterile, 5 contained Streptococcus faecalis, 3 had E. coli (only 1, 
a pure culture), 2 had microaerophilic Strep., 1 had nonhemoljdic streptococcus, 
1 had a gram-negative rod (not a Salmonella) and 1 had a Strep, viridans (not 
pure). Thus there was extreme variation between the two groups but the males, 
individually and coUectivelj’-, formed much more calculus than the females, 
singly or as a whole. 

To determine the effect of hyaluronidase, the bladders of 49 rats, 25 male 
and 24 female, were implanted with fragments from the same stone. This 
group received a subcutaneous injection of 150 TRU of hyaluronidase each 
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Table 2. Calculous formation in the bladders of IVistar rats; influence of sex 
and htittluronidase 


Group 

Males 

Females 

No 

of 

Rats 

Total 
Stone Im- 

1 plantedt 

Total 

Stone 

Removed* 

Result 

No. 

of 

Rats 

Total 
Stone Im¬ 
planted! 

Total 

Stone 

Removed* 

Result 

Pure control, A . 

20 

0 

0 


20 

0 

0 

0 

Control B 

30 

300 mg. 

701 mg. 

+2.3X 

2S 

2S0 mg. 

28 mg. 

-90% 

Hyaluronidase + ether 

25 

283 mg. 

877 mg 

+3.1X 

21 

308 mg. 

0 

-100% 

Ether 

8 

I2S mg. 

GOO mg. 

+4.7X 

9 1 

144 mg: 

216 mg. 

+ I 5X 


* Dried tlirce days in air at room temperature 
t Uric acid, oxalate stone. 


day 5 days a week. These doses would seem to be massive in relation to the 
size of the animal but what constitutes an effective dose in rats is unknown. 
Brief etherization was used at the time of the injection. Other than the hyaluroni- 
dase injections and the etherizations the conditions were exactly the same as in 
the preceding section. Of 23 female bladdem examined bactcriologically 10 were 
sterile, 4 contained Sticp. faocalis (1 with E. coli), and 3 Strep, liquefaciens. The 
residts shown in table 2 again demonstrate a marked difference according to 
sex but in comparison with the group B controls no effect of the hyaluronidase 
was suspected. The increase in stone in the males compared to the control 
males could have been due to either hyaluionidase or etherization or both. 

To determine the effect of etherization, the bladders of 17 rats, 8 male and 
9 female, were implanted with fragments of the same stone and these rats 
were anesthetized with ether briefly five times per week. Ko hyaluronidase was 
given and the conditions othonviso were the same. Of 7 male bladders tested, G 
were sterile and 1 contained E. coli. Of the 8 female bladders tested, 2 were 
steiile, 2 contained hemolytic Staph, aureus and 1 each, hemolytic Staph, albus, 

Table 3. Calctdoxis formation in the bladders of Wistar rats: influence of eertain 
forms of stress 


Males 


Form of Stress 

No of Rats 

Total Stone 
Implanted* 

Total Slone 
Removed 

Cold 36”F. 

4 

132 mg. 

9.0 mg. 

Electric shock 

5 

165 mg. 

70.0 mg. 

Etherization 

5 

165 mg. 

781.0 mg. 


Females 


rorm of Stress 


Cold 35®F. 
Electric shock 
Etherization 


Ko of Rats 


Total Stone 
Implanted 


231 mg. 
198 mg. 
198 mg. 


Total Stone 
Removed 


14.0 mg. 
36.0 mg. 
379.0 mg. 


Ammonium magnesium phosphate. 



680 


MARSHALL, SCHNITTMAN, DAVALOS AND BUTTBRICK 


Strep, viridans, Strep, faecalis and a gram-negative rod (not Salmonella). 
Again there is noted a marked difference in calculous formation according to 
sex; See table 2. The increase in formation for both sexes compared to all previous 
results strongly suggests etherization as an enhancing factor. This group is 
probably too small to permit the conclusion that hyaluronidase did mildly re¬ 
duce stone formation in the immediately preceding group but the suggestion is 
present. Certainly the hj^aluronidase did not markedly offset the effect of 
etherization or the natural tendency in males. 

Etherization could be considered a form of stress and it did appear to exert 
a positive influence on stone formation. Consequently a few experiments were 
carried out to determine the effect of etherization and other forms of stress. 
The other factors of environment, etc. were kept the same as in the previous 
expei’iment except that the fragments used in these experiments came from an 
ammonium magnesium phosphate human calculus. Three forms of stress were 
selected; etherization as before, exposure to cold (35“F) for several hours, and 
repeated electric shocks. These were administered 5 days a week for 2 months 
and the animals sacrificed as before. Several of the stress rats died, particularly 
those exposed to cold (those dying were discarded from the tabulations). The 
results of these experiments are shown in table 3. Although the series was small 
the evidence is that etherization enhances stone formation in these rats, as it 
also seemed to do in the earlier studies, Avhile the other forms of stress had no 
clearly demonstrated effect. Further investigations were not carried out. 

CONCLUSIONS 

Under the conditions of these experiments, sex was demonstrated to be a 
principal factor in induced calculous formation in the bladders of Wistar rats, 
males having a much greater tendency to form stone than females. Calculi must 
be rare under normal conditions and the presence or type of associated infection 
did not account for the difference. This tendency predominated over all the 
other factors studied—including hyaluronidase 150 TRU subcutaneously, brief 
etherization, and certain forms of stress (all applied 5 days each week for 2 
months). Surprisingly, etherization appeared to enhance greatly the formation 
of stone. The fact that the experiments were designed to demonstrate the use¬ 
fulness of hj^aluronidase against calculous formation but failed to do so may, 
in itself, be significant. 
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CORRELATION OF CIRCUMFERENTIAL LAWIUTIC SPREAD 
OF VESIC/VL CANCER WITH DEPTH OF INFILTRATION: 
RELATION TO PRESENT AIETHODS OF TREATMENT 

ROGER BAKER 

From the Deparlmeni oj Surgery (Division of Urology) Gcorgclown University School 
of Metheinv^ IVnshinglon, D. C. 

Probably the most significant recent contribution to tlie problem of bladder 
cancer was made by Jewett and Strong in lOIfi.' They established present thera¬ 
peutic and prognostic criteria by a correlation of clinical with pathological find¬ 
ings. This study has been confirmed and extended by Marshall," Colby and Keri'^'^ 
and others. Observations from this laboratory have been identical, namely, that 
there is a definite relationship between depth of tumor invasion of the bladder 
wall to therapy and prognosis. One of the outstanding conclusions of these clinical 
investigations is that cancer of the bladder that has deeply invaded the muscularis 
is usually fatal to the patient if treated by transurethral or segmental resection, 
radiation thcrapj^ or simple cystectomy (no lymphadenectomy). Those reports 
and subsequent papers har-c indicated that, potentially, 55 to S4 per cent of 
cancers that have penetrated approximately less than midway through the 
muscularis are curable if treated by any of the accepted methods as transurethral 
resection, segmental resection, radiation therapy or cystectomy. 

To extend Jewett’s important study in a different area, it would bo of interest 
to detennino if there is a correlation between depth of growth with circumferential 
spread of cancer cells within the vesical lymphatics. In addition, data are still 
lacking concerning the incidence, if any, of patients with noninfiltrating bladder 
cancer who have tumor cells in regional lymph nodes. 

In a previous paper published rvith Govan and Sawyer,® we described the 
physiological distribution of vesical lymphatics in the dog. It was demonstrated 
that the lymphatics interlace and cross the midlino of the bladder anteriorly 
and posteriorly. One tenth of a cubic centimeter of a large particle colloidal 
suspension injected at any site beneath the mucosa disseminated particles in 
lymphatics throughout 25 to 50 per cent of the bladder cireumfei'cnce within 24 
hours. No particles were observed in the mucosal layer. The most distant spread 

i^eting of Mid-Atlnntic Section of the American Urological Association, 
Washington, D. C., April 24, 1954. 

' Jewett, H. J. and Strong, G. H.i Infiltrating carcinoma of the bladder: Relation of 
depth of penetration of the bladder nail to incidence of local extension and metastases. J. 
Urol., 65: 366-372, 1946. 

2 Marshall, V. F.:The relation of the preoperative estimate to the pathologic demonstra¬ 
tion of the extent of vesjcal neoplasms. J. Urol., 6B: 714-723,1952. 

' Colby, E. H, and Kerr, W. S.: Carcinoma of the bladder’ An evaluation of total cys- 
and oUier methods of treatment. New Eng. J. Med., 244: 504-506, 1951. 

Colby, h. H. and Kcrr, W. S., Jr.: Pelvic lymphadenectomy and total cystectomy in 
jp^jj^teatment of carcinoma of the bladder. Tr. Am. Ass’n. Genito-Urin. Surg., 41: 50-66, 

^°^by, F. H. and Kerr, W. S., Jr.: Carcinoma of the bladder: A correlation of pathology 
prognosis. J. Urol., 66; S41-849, 1951. 

TT 1 R** Sawyer, J.: A physiological study of vesical lymphatics. J. 

Urol.. 71t 4>i.^ 10.^4 
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within the bladder was constantly noted in the muscle layers rather than adven¬ 
titia. Even this small quantity of colloidal particles injected in the submucosa 
produced regional lymph node involvement in 60 per cent of dogs examined. 
The report now presented of the circumferential spread of cancer within the wall 
of the bladder and determination of incidence of regional lymph node involve¬ 
ment from bladder cancer that has infiltrated less than 50 per cent of the mus- 
cularis is an outgrowth of this preparatorj’^ research. 

PROCEDURE 

A total of 18 bladder specimens were studied from patients with cancer that 
had var 3 'ing degrees of infiltration and cellular characteristics. Ten total bladder 
specimens were obtained bj'’ surgery or at autopsj' and had cancer penetrating 
through 50 per cent or more of the muscularis. Five c 3 ’’stectomj’' specimens were 
from patients with cancer that had invaded less than half Avay through the 
muscularis. Three of these latter bladders were excised 1 to 2 weeks after the 
tumor had been resected as complete^ as the transurethral approach permits. 
The remaining three specimens were each of at least one half the Irladder (hemi- 
cj'stectomj’’) and had been removed for cancer that had infiltrated less than 50 
per cent of the muscularis. 

The total bladders were inflated rvith formalin and all specimens were im¬ 
mersed in the same solution. Celloidin embedding, and hematoxjdin and eosin 



Fig. 1 Lymphadenectomj- in region of pelvic brim. Muscles [A) cleaned of fat down to 
fascia. Bifurcation of inferior vena cava (B) and aorta (C), common iliac, external and in- 
ternal iliac arteries and veins stripped free of surrounding tissues. Gelfoam used to stop 
bleeding from tributary entering common iliac vein. 
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stain ivere used. Coronal sections were taken through the entire bladder at the 
level of the tumor. 

Lymphadencctomy was performed by the same method in each patient. This 
consisted in clean stripping of all tissues from the external, internal, and common 
iliac arteries and veins as well ns the terminal aorta and inferior vena cava. In 
each patient 21 to GO lymph nodes were c.xcised and studied. After completion 
of this systematic vascular stripping, all ve.sseis were free of surrounding tissue 
and could be easily manipulated (fig. 1). 


RESULTS 

Tumors Approximately SO Per Cent or Less through the Muscle 
Mucosa. No cancer specimens in this scries involved only mucosa. 
j\[ucosa and suhnueosa. Two specimens were e.xamincd. In neither instance 
had the tumor invaded an3’ vesical Ijunphatics. 

Mucosa, submucosa and superficial muscle layers. Three specimen.^ of this type 
were studied and two had local lymphatic spread within the bladder wall. One 
of these tumors was sessile and the other a broad-based papillary lesion. Tumor 



Fig. 2. Saggitiil sect' ■ ; 

involves only mucosa, 
appearance) of tumor i 
vesical Ij'mphalics to 
nodes present. Routine transuretliral 
mental resection or licmicystcctomy 
necessary. 


■ ‘ ' te and seminal vesicles. Cancer 

• yers. Mucosal size (endoscopic 

i ■ ‘\tend circumferentially in the 

• • tumor-boaring regional lymph 

resection obviously inadequate. Very generous seg- 

probably curative. Lymphadencctomy piobably un- 
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Fig. 3. 1, Coronal section of bladder Cancer infiltrates only superficial muscle laj'crs 
except in one small area vhere about 50 per cent of muscle is invaded. Size of tumor b)' 
mucosal appearance is indicated by arrows. Circumferential lymplialic spread is indicated 
b}-- A and B. One tumor-bearing regional lymph node. Transurethral resection should be 
curative, but the significance of lymphadenectomy in this type case is demonstrated. This 
was the only case of this group with lymph node metastasis. 2, Section through } demon¬ 
strating cancer in lymphatics (X425). 

cells plugged lymphatics only within the muscularis. Circumferential spread 
away from the periphery of the lesions was about twice the diameter of the base 
of the lesions (mucosal size). For example, one tumor base was about 1.5 centi¬ 
meters in diameter, and tumor ceils were obsciwed in the muscularis on either 
side of the growth totaling approximately four centimeters in diameter. No tumor 
beai’ing regional lymph nodes were found in this series (fig. 2). 

Mucosa, siihmucosa and less lhan about 50 ■per cent of muscle laijcrs. This group 
consisted of 6 specimens. It was an unexpected finding to learn that 3 turnons 
had not invaded vesical lymphatics to any degree appreciably greater than if 
only superficial muscle fibers were infiltrated. Regardless of deeper muscle in¬ 
vasion of the tumors in this group, only two of the five specimens had marked 
circumferential spread of tumor cells. All spread was again within Ij'mphatics of 
the muscularis. None was obseiwed rvithin the adventitia. In the 2 specimens 
mentioned, the tumor had spread 2 and 6 times the diameter of the tumor base 
as determined by mucosal size. One of these 5 patients also had an ipsilateral 
common iliac node containing malignant cells (fig. 3). 

Tumors Approximately 50 Per Cent or More through the Miiscle 
Contiguous local spread did not extend for too great a distance from the gross 
lesion when referred to endoscopic appearance or palpation of the bladder wall- 
Within the mucosa, tumor cells did not extend microscopically away from the 



1 



Fio, 4. Coronal section of bladder. Cancer infiUralcs Ibrougb most of musciilaris. Sisse 
of tumor b,\ mucosal appearance is designated by arrows. Circumferential lymphatic spread 
is indicated by /I and /}. No tumor-bearing regional lymph nodes found. Inadequacies of 
routine segmental resection demonstrated. Hcmicystectomy or cystectomy in conjunction 
with lymphadencctomy should be curative in tins ease. 



I 


Fig, 5. Coronal section demonstrating cancer infiltrating through entire w all of bladder. 
Size of tumor bv mucosal appearance is indicated by arrows Circumferential lymphatic 
spread is shown by ^“1 and B. Eight tumor-bearing lymph nodes found. Futility of segmental 
resection or hemicjstcctom)’ for this type ease is obvious. 

6S5 
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lesioa for more than several millimeters other than could be observed grossly. 
The greatest spread of cancer cells occurred in lymphatics and between planes of 
the musculature. The average bladder circumference microscopically involved 
for this group was about 60 per cent (fig. 4). One specimen with cancer having 
penetrated through all layers of the bladder, had cancer cells in lymphatics of 
90 per cent of the circumference of the bladder (fig. 5). Only one bladder failed 
to have more than one-third bladder involvement. This was a squamous cell 
carcinoma of approximately two centimeters in diameter that had invaded the 
deeper reaches of the muscularis. Lymphatics of the bladder contained cancer 
cells for only about 20 per cent of bladder circumference. This patient had an 
ipsilateral common iliac lymph node carrying cancer cells. Eight of the ten 
patients studied had at least one regional lymph node containing cancer. 

DISCUSSION 

Too little emphasis has been stressed in published data between mortality 
after cystectomy due to recurrence of cancer or due to renal disease subsequent 
to diversion of the ureters. It is true that death from one cause is equally as fatal 
as death from another. Failure to clearly state the cause, however, does little 
to increase our knowledge of either aspect of the problem and can unreasonably 
weight statistics. While cystectomy has been included as effecting the same per¬ 
centage of cure as more conservative therapeutic procedures for bladder cancer, 
these figures are probably unjust to the true potential of the operation and must 
be qualified. In the vast majority of published reports, cystectomy has been used 
as a “last resort” type of operation when transurethral or segmental resection 
has failed to cure the lesion. As such, these cases must also be classified as 
failures of transurethral or segmental resection as well as cystectomy. Of greater 
concern, however, is the injudicious use of cystectomy in this type patient. In 
the author's opinion, it amounts to a surgical attempt to cure the surgically 
incurable. 

Where cystectomy has been employed as a first procedure for infiltrative or 
noninfiltrative bladder cancer, most have been performed without Ij'^mphadenec- 
tomy or at least there is no mention of the procedure in the reports. It is a rare 
paper that states that lymphadenectomy was performed and the operative 
procedure described. There is no common understanding of the term lymphaden¬ 
ectomy. Some urologists employ palpation for enlarged nodes; others explore 
bifurcation of vessels and excise enlarged nodes; only a few surgeons explicitly 
state that all regional arteries and veins were stripped clean of adjacent and 
surrounding tissues. Leadbetter has been a leader in advocating tliis latter type 
of complete removal of lymphatics and lymph nodes. Unfortunately, the better 
statistics produced by this tedious, systematic brand of surgery for infiltrative 
or noninfiltrative bladder cancer are weighted down by other reports in which 
only simple cystectomy (no lymphadenectomy) is performed. The decision as 
to whether cystectomy and lymphadenectomy will be performed must neces¬ 
sarily rest on an integration of other factors; general condition of the patient, 
age, temperament, status of ureters and renal function, hospital house staff and 
facilities, experience of the operator, et cetera. This facet of the problem is 
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not under discussion in the present paper. This preliminary report does attempt 
to correlate the approximately predictable circumferential spread of tumor cells 
within the bladder for tumors of knowm depth of infiltration. 

From the viewpoint of the urologist, transurethral resection of all bladder 
cancers is easier, technically, than cither cj-steetomy or segmental resection. In 
addition the patient has a shorter, smoother, pain-free hospital convalescence. 
Unfortunately there arc several major objections to transurethral resection of 
malignant tumors. First, the operator is restricted in the extent of his resection 
by the possibility of perforating the bladder; second, he judges depth of tumor 
invasion (and hence resection) by the highly subjective norm of visual impres¬ 
sion; third, the peripheral or circumferential extent of the lesion and resection 
is subjectively determined by gross appearance of tumor and “normal” bladder; 
fourth, no lymphadcncctomy is possible with this surgic.il route. Clinic.il experi¬ 
ence has proven definitely that transurethral surgery is curative for a certain 
group of vesical cancers. The problem is to accurately determine by biopsy 
which group of tumors comprise this group. 

From the broad aspect of potential curability of bladder cancer, segmental 
resection is generally to bo preferred over transurethr.al excision as it is possible 
to remove the entire wall of the bladder at the site of the tumor along with 
adjacent normal bladder wall. With deeply infiltrative tumors about GO per 
cent of the entire circumference of the bladder lymphatics may contain malig¬ 
nant cells. The futility of performing the routine segmental resection with the 
usual cuff of “normal” bladder is obvious. Tumors of oven a less marked degree 
of infiltration may have locally invaded lymphatics of the muscle far beyond 
the “cuff of normal bladder.” 

Segmental resection as routinely practiced implies that the palpating fingers 
can feel the extent of spread of cancer cells within the bladder lymphatics around 
the cancer and determine the size of “normal” bladder cuff to be excised with 
the tumor. This concept of being able to palpate cancer cell dissemination is 
nearly as untenable as the transurethral approach in which the extent of periph¬ 
eral and infiltrative spread is determined visually. The classical segmental 
resection presupposes no regional lymphatic spread as no lymphadenectomy is 
usually performed. It is readily admitted that lymphadenectomy is ditlicult 
and probiibly impossible to perform properly with the bladder still in the pelvis. 
It is agreed also that even as now practiced, segmental resection does cure a 
large percentage ot patients with noninfiltrative vesical cancer. In order to 
increase this percentage rate the data now presented attempt to show, not that 
the procedure is of little value, but rather to demonstrate by a study of biopsy 
specimens that a more radical segmental resection is necessary in certain pa¬ 
tients. 

As a result of the findings of this present study and for the specific indications 
listed, hemicystectomy has been used routinely. One-third to two-thirds of the 
bladdci is excised with the tumor located in the center of the hemisphere. This 
frequently necessitates sacrificing one of the ureteral orifices. In these cases, the 
ureter is reimplanted in the bladder. Six months postoperatively the remaining 
bladder segment distends to nearly normal capacity. The writer was first ac- 
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quainted with the excellent functional result obtained following hemicystectomy 
by Foley in 19o2J Prior to bladder closure, Ij'mphadenectomy is perfonned as 
completely as possible with the remaining segment of the bladder still in situ. 
Based on the coronal sections studied, if the tumor is within two to four centi¬ 
meters of the bladder neck, hemic 3 ^stectomy is inadequate therapy. If no other 
serious contra-indications exist, cystectomy is used. 

One of the conclusions of this investigation of total coronal sections of the 
bladder containing cancer is that probablj*^ almost the same information con¬ 
cerning the circumferential lymphatic spread of malignant cells could have 
been obtained b 3 '’ intelligent transurethral resection biopsy of the tumor and 
“normal” bladder. Correlating collected published data with the preliminary 
studj"^ now presented, the following program appears to be a reasonable and 
practical method for management of anj'^ patient with a bladder tumor, whether 
opinion is for or against radical surgery. 

This program is concerned principallj'^ with management of bladder tumors 
that have infiltrated approximatelj’’ less than 50 per cent of the muscularis. It 
is the purpose of this regimen to attempt to increase the present cure rate by 
more detailed attention to correlation of significant biopsy specimens with the 
various methods of treatment, and indicate the possibilities of total excision of 
the cancer. From a practical standpoint the additional time and effort expended 
by the urologist and the department of pathology is exceedingly’’ small once the 
program has been organized. The objective of the program is not to champion 
more radical surgery for bladder cancer. The facts available do not support such 
a conclusion. Per contra, from the aspect of probable curability of cancer, 
there is no attempt made to detract from the definite indications for total ex¬ 
cision of the bladder. The available data demonstrate also that transurethral 
or segmental resection as now •practiced maj^ be inadequate therap 3 ^ In summaiy 
the tentative program is pointed at definition of specific indications for specific 
accepted surgical methods. White the rationale, on which the program is based, 
is valid in that it is a working .summarj’^ of existing evidence, the writer would 
be first to alter or discard it altogether in light of new facts. 

BIOPSY 

All bladder tumors should be biopsied bj’" a resectoscope with the patient 
under anesthesia regardless of the fact that pre^^ous tumors have been only 
papillomas. 

If the size of the tumor base is less than about three Avidths of the cutting 
loop, then the entire lesion is completely resected. Deep resection is continued 
for approximately tAvo loop AA’idths beymnd the entire A'isual peripheiy of the 
tumor. As nearly as possible these last pieces of tissue are to be separated from 
the rest. As each deep cut is made through the base of the tumor, the tissue is 
collected and placed in a separate specimen container than that used for the 
rest of the procedure. These last specimens maj’’ be discarded. The base of the 
crater is then completely fulgurated. Expressed in another AA'ayq if sufficiently 
small to be resected AA'ith ease, the lesion and a cuff of normal bladder are removed. 

' Foley, F. E. B.: In discussion at meeting of North Central Section, Minneapolis, Minn., 
October 1952. 
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Tumors larger than those just described are truly hiopsied, in that deep tissue 
pieces are removed only at several areas of the base and periphery. 

INTEnrnBTATION OP spnciMi;NS 

All pathology specimens shordd be examined microscopically by the urologist, 
or in lieu of this, by a pathologist. The following questions require an answer: 

a) Does the tumor invade only mucosa and submucosa? 

b) Are only the mucosa, submucosa and very superficial muscle bundles 
involved? 

c) If the tumor involves very superficial muscle layers only, is there a very 
generous area of uninvolvcd muscle beneath tlio tumor cells? 

d) Docs the tumor invade the deeper parts of the muscle in any of the tissues? 
c) Docs any of the normal bladder cuff, cxci.sed from around the tumor, 

contain tumor cells? 

TnnATlIEXT UEPENDINO ON P.VTIIOLOGICAE FINDINGS 
If only mucosa or mucosa and submucosa contain cancer, then there is prob¬ 
ably no vesical lymphatic spread. If the bladder surrounding the lesion is free 
of tumor cells, then apparently no further therapy is nece.ssary. If sections of 
the bladder surrounding the lesion reveal cancer cells, a wider transurethral 
resection or segmental resootioii is indicated. 

If only very superficial muscle bundles arc invaded, then it appears that about 
SO per cent will have some degree of local vesical lymphatic spread of tumor 
cells. If muscle sections from the bladder surrounding the lesion are free of 
cancer cells, then possibly no additional surgery is indicated. 

If the bladder muscle about the tumor contains malignant cells, a more exten¬ 
sive transurethral resection is indicated, but generous segmental resection or 
hemicystectomy would appear more certain to complotcly excise the tumor. 
Apparently lymphadenoctomy is not indicated. 

The present investigation indicates that if the tumor extends deeply into the 
bladder but less than 50 per cent of the muscle wall is infiltrated, then about 
half of the cases will not have extensive local vesical lymphatic tumor dissemina¬ 
tion. Ihe remainder may not only have moderately extensive circumferential 
lymphatic spread within the bladder, but it is possible to have tumor cells in 
regional lymph nodes. Conceming additional therapy for all patients of this 
group, cystectomy is probably unnece.ssary while classical segmental resection 
or further transurethral resection is undoubtedly inadequate treatment. While 
certain urologists may prefer total cystectomy and lymphadenectomy, it is 
highly probable that hemicystectomy and lymphadenectomy is a procedure 
that should completely excise the cancer in most of these patients. 

Tumoi’s that have infiltrated considerably more than 50 per cent through the 
muscle should be treated either palliatively or by total cystectomy and lympha¬ 
denectomy depending on experience or conviction of the urologist. Regardless 
of attitude or method of treatment, the data indicate that the prognosis is poor 
for this large group of patients. 

There are two principal objections to the conclusions presented: First, the 
late of tumor growth varies from patient to patient. It is obvious that certain 
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highlj^ anaplastic, rapidl}^ growing cancers may ha-i'e greatei- circumferential 
IjTnphatic dissemination than slower growing tumors of the same depth of 
infiltration. Second, only 18 bladder specimens were studied in this series. Due 
to this small sample it would be umvise to form definitive conclusions. The 
results do indicate, however, that an approximate correlation does exist between 
depth of infiltration and circumferential vesical lymphatic spread of bladder 
cancer. A larger series will be reported later. 

COXCLUSIOKS 

It ma}'- be concluded from this study that it is not possible to state dogmatically 
the precise extent of circumferential lymphatic spread of vesical cancer by 
either mucosal size or depth of infiltration of the lesion. This may be deter¬ 
mined onlj'^ bjr careful transurethral biopsj'^ as indicated above. 

Regardless of depth of infiltration, microscopically there is exceedingb' little 
mucosal spread of tumor cells other than that observed endoscopically. Local 
and distant lymphatic spread within the bladder is usuallj^ confined to the 
muscularis. In the sections studied, mucosal and submucosal cancers did not 
spread to adjacent local vesical or regional lymphatics. Transurethral resection 
and fulguration is undoubted!}’' the procedure of choice for this type tumor. A 
small percentage of cancers invading only superficial muscle fibers may have 
local lymphatic involvement greater than the tumor base. As a general thera¬ 
peutic procedure which should cover all patients of this group, generous seg¬ 
mental resection should probably be performed to achieve maximum cure rate. 
No patients of this group had metastases to regional pelvic lymph nodes. Lymph- 
adenectomy is probably unnecessary. Although tumors infiltrating approximately 
less than 50 per cent of the muscularis do not generally have extensive local 
vesical bonphatic dissemination, a few will have considerable circumferential 
bladder involvement and an occasional case will have cancer in regional pelvic 
bunph nodes. Transurethral resection or segmental resection as routinely per¬ 
formed would be inadequate therapy for these patients. Hemicy.stectomy and 
lymphadenectomy or cystectomy and lymphadenectomy would probably in¬ 
crease the present cure rate for this tumor group. It is of interest that a small 
percentage of tumors that have infiltrated half way or more through the muscu¬ 
laris failed not only to have metastases to regional pelvic lyrnph nodes, but also 
did not spread for any considerable degree to adjacent bunphatics within the 
bladder wall. Usually, however, neither of these conditions obtained for this 
group of infiltrative cancers. Tumor cells usually involved 60 per cent or more 
of the circumference of the bladder and there were tumor bearing lymph nodes 
in about 80 per cent of cases. 

Intelhgent use of transurethral resection biopsy of the malignant lesion and 
the surrounding “nonnal” bladder would probably afford nearly the same in¬ 
formation concerning circumferential bmiphatic spread of cancer cells as total 
coronal sections of the bladder. 

The advantages and disadvantages of transurethral or the routine segmental 
resection are discussed. The rationale for hemicystectomy in conjunction with 
lymphadenectomy is presented. 
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MALIGNANT IIEMANGIO-ENDOTHELIOjMA OF THE URETHRA- 
A CASE REPORT 

dean C VAllNKY 

from the CIneland Veterans Hospital, Clcicland, Ohio 

Piimary malignant tumois of the incthra are rare Except foi a few aaicomas, 
the majoiity of repoifod cases have been sciuamoiis cell and tiansitional cell 
carcinomas Howecei, Roliiick, in 19-10, collected fiom the literature a gioup of 
50 cases of saicoma of the poms in which were iiichidcd 12 iiisfaiices of malignant 
endothelioma In 1916, Coppridgc ct al ic\ icwcd these lattei cases of malignant 
endothelioma and presented an additional one of their own The recent lopoit of 
Cornwall and Whitakci m 1953 bungs the known recorded total to 14 In all of 
these cases the tumoi originated in the coipoia and invaded the urethra only 
secondarily This papei deacribes the first known case of malignant endothelioma 
presenting as a tumor of the urethra A discussion of the classification and 
histopathology of this lare neoplasm is presented 

CASE ItEPOIlT 

A 54 yeai old white man was admitted on Kovembei 20, 1953 w-ith a 3 day 
history of painless hematuria He denied any past histoiy of urethral stricture, 
infection or instrumentation 

Physical examination revealed a tender, firm nodule, 1 cm in diameter, in the 
floor of the aiiterioi urethra approximately 0 cm pioximal to the urethral 
meatus 

The admission urine exhibited microscopu hematuria Otheiwise the loutinc 
hematologic studies and x-rays were normal 

An initial urothiogiara reiealed a iionopaque filling defect in the anterioi 
uiethia (fig 1) On Decembei 1, 1953, urctluoscopy disclosed a hcmorihagic, 
cystic tumoi aiising from the anteiioi inethial flooi This was excised with the 
lesecfoscope loop and its base fulguiated The pathologist’s lopoit was simple 
capillary hemangioma The patient experienced an uncomplicated postoperative 
course and was discharged flora the hospital on Decembei 4, 1953 

He returned on Febiuary 1,1954 coraplaiiung of mteimittent urcthial bleeding 
of 3 weeks’ duration and an aching discomfoit in the left hip Examination re¬ 
vealed a discrete, tendei nodule, 0 5 cm in dmmetoi, at the approximate site of 
the original tumoi 

Cystoscopy was performed on February 5, 1954 and a discrete nodule was 
observed arising fiom the light wall of the anterior urethra approximately 0 cm 
proximal to the external urcthial meatus This was resected and the base 
thoroughly fulgurated 

Microscopic examination of the surgical specimen showed iiregulai spaces 
lined by relatuely large, irregular, polygonal to umbiella shaped cells which 
possessed a moderate amount of amphoteric cy-toplasm, moderately distinct 

Accepted for publication October 15 ,1954 
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Fig. 1. Urethrogram sliowing filling defect in distal portion of the anterior urethra. 

C 3 ’’toplasmic borders and large vesicular to hyperchromatic basophilic nuclei. A 
few round eosinophilic nucleoli were seen. No mitotic figures were noted. Many 
of the spaces contained erythrocytes. The ramifying and interlacing septae 
between these spaces consisted of fibroblasts and smooth muscle cells. Compari¬ 
son with the first biopsy specimen was made and the original tumor was noted to 
possess septae of uniform thickness and only a suggestion of papilliform processes. 
The second biopsy showed more pleomorphism of the living cells, a3id within some 
of the septae there were sheets and masses of the lining cells (fig. 2). The patho¬ 
logical diagnosis was hemangioendotheliosarcoma of the urethra (Dr. William 
Morningstar). 

At this point radical amputation of the penis was considered. As the patient 
continued to complain of pain in the region of the left hip, making walking un¬ 
comfortable, a film of the pelvis was obtained on March 9, 1954. A circular area 
of destruction was noted involving the superior ramus of the left ischium and 
invading the hip joint (fig. 3, A). A previous film of the pelvis made at the time 
of the original admission had been interpreted as being negati'\'’e (fig. 3, B). 
Biopsy of the bony lesion was performed on March 15, 1954. The corte.x of the 
ischium Avas destroj’-ed oA'^er its posterior surface and there Avas invasion of the 
soft tissues adjacent to this area. Microscopic sections revealed similar stiuctures 
and cells as noted in the urethral biopsies. In the bone there Avas a moderate 
desmoplastic reaction and osseous proliferation about the peripheiy of the tumor 
mass. Also, the solid collections of tumor cells Avere larger, Avith a degree of 
pleomorphism comparable to the second urethral biops}'’ (fig. 4). 

A skeletal suivey AA^as negatiAm for other metastatic foci. The patient Avas 
started on irradiation therapy to the left ischium on March 22, 1954. A total 
tumor dose of 3500 r u^as giAmn, interrupted only by the discoA^ery and drainage 
of a left gluteal abscess on April 15,1954. 

On September 1,1954 the patient was walking and free of pain. He had no uri- 
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Fig. 4. Photomicrograph of biopsj^ taken from left ischium showing a marked similaritj' 
to figure 2, A. 

naiy symptoms, and the penis was grosslj'' normal. Urethroscopy repeated on two 
occasions revealed no evidence of recurrent urethral tumor. Cysto-urethroscopy 
on Januar}’’ 4, 1955 disclosed a normal urethra. X-raj’- films of the area of me¬ 
tastasis exhibited definite sclerosis. A skeletal survey was negative and the pa¬ 
tient asymptomatic. 


DISCUSSION 

The general state of confusion that exists today in regard to the descriptive 
terminologj'^ and pathological classification of malignant tumors of blood vessel 
origin is quite remarkable. The onlj’- agreement appears to be one of disagreement. 

There are a few authoiities that doubt the origin of malignant tumors from 
endothelium. However, gradually a body of knowledge has been accumulated 
that lends itself to classification. Stout has pioneered in the microscopic study 
and pathological grouping of the angiosarcomas and has proposed the follonung 
classification: 

1) Malignant hemangio-eudothelioma (synonjuns: angiofibrosarcoma; he¬ 
mangioblastoma; hemangio-endothelioblastoma; hemangio-endotheliosarcoma). 

This tumor apparently arises from vascular endothelium and is characterized 
microscopicallj^ b}’’ congeries of at 3 ^pical capillaries with a marked tendency to 
frequent anastomosis, and lined by swollen, anaplastic endothelioblasts that 
partial^ fill the lumens. In addition, the tumor cells are confined within a delicate 
reticulin sheath surrounding each vessel which serves to distingiush it from that 
group referred to as— 

2 ) Malignant hemangiopericytoma (s 3 Tiomyms: angiosarcoma; hemangio-en- 
dothelioma; hemangioperic 3 dic sarcoma; perithelial angiosarcoma; peri¬ 
thelioma). 

In this tumor the blood vessels are lined 63 '^ normal endothelium and the tumor 
cells are clustered outside of but closely applied to the reticulin sheath. The 
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dominant cell is the pericj’-te and is readily obsoned in its benign foim, the 
glomus tumor 

3) Kaposi’s saicoma (synonyms angiosarioma multiplex, multiple idiopathic 
hemorrhagiL sarcoma, saicoma cutaneum telangicctaticum multiplex, etc ) 

The microscopic pictuie is one of mtei lacing groups of capillaries associated 
x\ith growth of spindle shaped cells and connective tissue fibers suggostue of 
fibrosarcoma 

4) Lymphangiosaicoma 

This IS a malignant tiimoi thought to arise fiom lymphatic ciidothchum 

Of piime concern to the uiologist is the malignant hcmangio endothelioma 
winch. 111 Stout’s opinion, embraces those malignant endotheliomas arising from 
the rascular endotholnim within the corpora caremosa and heictofoic leported 
as presenting as a penile tumor 

The tumor in our case, as can best be determined, aiose from blood \cssel 
endothelium in the coipora spongiosum and grow into the penile urethra with 
resultant ulceiation and hematuria It qualifies as a hemaiigio endothehosarcoma 
or undtr the classification proposed by Stout, a malignant homaiigio endo¬ 
thelioma To the best of our knowledge it represents the first biich tumoi pre¬ 
senting in the urethra 

Kaposi’s saicoma has been described ongmating on the glans poms and must 
bo considered in the difforcntnl diagnosis of homangiosai comas of the poms 

Benign angiomas of the glans penis and anterioi urethra hat o been reported 
However, in none of these cases did progicssion to a malignant state occur 
This factor brings up several interesting points concoimng the pathogenesis of 
malignant hemaiigio endotheliomas The first concenis the hypothesis of trauma 
and secondary production of granulation tissue w ith its rich capillary notw ork and 
subsequent progression and development of a malignant hemangio endothelioma 
This has giv en rise to the term, granulation tissue sarcoma It is x ery possible 
that our case can be explained on this basis ns it was first considered a simple 
capillary hemangioma and following electiofulguiation developed malignant 
changes with progression to hemangiosarcoma 

McCarthy and Pack, reporting on a senes of 20 cases of angiosai coma occurring 
111 various sites, included three instances of angiosarcoma dev'eloping from benign 
angioma previously contioiled by iriadiation therapy vnth apparent cure, m 1 
case, extending as long as 15 years 

Secondly, vv e are concerned w ith the proposed entity of benign metastasizing 
hemangioma in w hich the oi iginal tumor is a benign hemangioma w ith subsequent 
appeaiance in distant areas as heraaiigioraa or malignant hemangio endothelioma 
A number of such cases hav e been reported and, in one or tw o instances, ap¬ 
parently confirmed However, the majority are thought to be originally malig¬ 
nant and the entity, as such, is rathei dubious 

Microscopically, angiosarcoma may be confused with chorio epithelioma and 
the metastatic lesions of clear cell carcinoma vnth the latter tumor, perhaps, 
accounting for a certain number of erroneously diagnosed cases of angiosarcoma 
of bone 

The proper theiapy m these cases is based upon the location and gross extent 
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of the tumor. Metastases usually occur via the blood stream. However, lymphatic 
spread is not uncommon and, although relatively slow, may on occasion be 
extremely rapid, as demonstrated by our case in which marked metastatic 
destruction of bone occurred 3 months following previously negative radiographic 
findings. The treatment of choice is therefore radical excision or amputation with 
irradiation and radium therapy reserved for advanced or inoperable cases. 

The reported average survival period of malignant hemangio-endothelioma 
varies from 1 to years, compared to 8 years for Kaposi’s sarcoma. 

SUMMARY AND CONCLUSIONS 

A case of malignant hemangio-endothelioma, apparently arising from the 
corpus spongiosum, but presenting as and exhibiting the clinical characteristics 
of a urethral tumor, is described as the first of its t 3 ^pe recorded. 

The pathological classification and microscopic description of that group of 
malignant tumors of blood and lymph vessel origin, termed the angiosarcomas, 
are presented. 

626 E. Santa Clara St., San Jose 12, Calif. 
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ERYTHROPLASIA OF QUEYRAT WITH INVASHTS 
CARCINOMA AND WITH COINCIDENTAL 
CARCINOMA IN SITU OF URETHRA 

HERMAN WECHSLER, LOUIS L. SPIVACK and ARCHIE L. DEAN 
From the Vrologtc ScreicCj Vefcr«Hs Administration Hospital, Bronx, Y. 

Brytliroplasia of Queyrat is recognized as a prccancerous lesion on tlie penis. 
Obser\-ations have sliown that if the process contimies imchecked, a carcinoma 
develops with great regularity. The condition is rare and is therefore often un¬ 
recognized. For those reasons and because the subject of this report showed the 
full course of the natural history of the lesion with subsequent development of 
carcinoma, the case was thought worthy of description. Besides, the patient had 
a carcinoma of the urethra, unrelated to the invasiv'c carcinoma of the glans 
penis following erythroplasia of Queyrat,and also had been treated for a car¬ 
cinoma of the mouth. The finding of three separate carcinomas, while not a 
rarity, is sufficiently infrequent to be worthy of mention. 

Study of the literature shows that all of the lesions of erythroplasia of Quey¬ 
rat that have been kept under obserr-ation have turned into cancer. While 
certain writers have minimized the seriousness of erythroplasia of Queyrat, the 
preponderance of clinical opinion now is to view this condition with more re¬ 
spect. The glans penis and prepuce are usually involved but the lesion has been 
also reported in the mucus membrane of the mouth and vulva. Bowen in 1912 
described a chronic skin condition, since called Bowen’s disease, involving 
primarily the superficial layers of the oropharynx, genital or anal regions. The 
histopathology as described by him is similar to the changes in erythroplasia of 
Queyrat. In 1911, Queyrat had described these changes and used the term, 
erythroplasia of the glans. 

The lesion is shiny, of a bright, cherry red color and with a clearly demar¬ 
cated border. Until subsequent degeneration takes place, there is no induration. 
It is not painful but, when extensive, it becomes sensitive to touch. The clinical 
course is one of slow spread to the coronal sulcus and to the mucous membrane 
of the prepuce. Tlris may take many years and affords the patient an oppor¬ 
tunity to wander from doctor to doctor and from clinic to clinic. Recognition of 
the lesion by the doctor with constant observation of the patient will aid in 
discovering the early malignant change and instituting definitive treatment. 

The diagnosis is made only by biopsy of the suspected tissue. The histologic 
features characteristic of this lesion are keratoses, proliferation of the epidermis 
and inflammatory changes in the cutis. The following conditions must be con¬ 
sidered in the differential diagnosis: syphilis, skin changes seen in diabetes and 
contact dermatitis, granuloma inguinale and carcinoma of the skin. Serological 
tests for syphilis, complete blood count, urine analysis and dark field examina¬ 
tion when indicated would help to differentiate these conditions. 

Treatment has varied from local application of soothing ointments and 

Read at the New York Academj’ of Medicine, May 19, 1954, 
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lotions, application of radium, electrocoagulation or x-ray therapy to surgical 
removal of the lesion. Our present belief is that surgical removal is the only 
way of effecting a cure. Amputation of the penis may be sufficient but some 
surgeons include a radical node dissection of the groin. Few urologists would 
recommend such a radical treatment for a superficial lesion and it is likely that 
feAV patients would accept such a recommendation even if made. It is important 
that close, periodic observation of the patient be carried out. 

The following case is presented for its interesting history and histologic find¬ 
ings. A Negro aged 59 was admitted to the Bronx Veterans Administration 
Hospital on September 14, 1953, complaining of an exquisitelj'- tender glans 
penis. He was unable to tolerate anj'- contact of the underclothes with the glans. 

His lesion had first been noticed as a small, red spot 30 yeai'S ago. It did not 
bother him and seemed to be quiescent for about twenty years. In the past 10 
years there had been a slow but steadj-^ growth. The prepuce had become in¬ 
volved and the right side was so scarred that it looked as though a circumcision 
had been done. 

The first admission to this hospital was in 1947 for a swelling in the floor of 
the mouth and undersurface of the tongue. Biopsj’^ was reported as squamous 
carcinoma and x-raj’’ therapj’^ was given with excellent results. A swelling in the 
right groin rvas also found. The diagnosis of granuloma inguinale was made 
although Donovan bodies were not found. The Frei test for Ijunphogranuloma 
inguinale was negative. The patient was given tartar emetic, 45 mg. twice a 
week and the inguinal lesion healed in 5 months. 

He again returned to this hospital in August 1949 for symptoms suggestive of 
coronary sclerosis. Physical examination of the genitalia and inguinal region 
showed extensive scarring of the right groin and a deformity of the penis due to 
retraction of the prepuce. This retraction was caused by fibrosis centered at the 
coronal sulcus. Micturition was normal since the meatus was free of obstructing 
tissue. A course of penicillin therapy was given for his latent sjq)hilis. 

A third admission occurred in March 1952 because of pain in the glans penis. 
The glans was now markedly reddened and “raw.” Palpation of the glans and 
coronal region caused much pain. The penis was deformed due to the retraction 
and scarring of the prepuce. Since local treatment had no effect on the lesion 
or the pain, the patient was advised to undergo amputation of the penis. He 
thereupon left the hospital. 

In September 1953 the patient felt compelled to enter the hospital because 
he could no longer tolerate the pain in his glans penis. The lesion was bright 
red, irregularty circular, with a sharp border and very tender to touch. A mass 
of firm tissue on the right side at the coronal sulcus represented the remnant 
of the prepuce, Avhich was drarni over to the right. The opening of the urethra 
could not be seen. The groin was scarred as before. A vaseline gauze dressing 
had been applied by the patient to the glans to protect it from his clothing. 
When we gave him a nupercainal ointment, he experienced much relief tem¬ 
porarily but would allow no one to apply or remove the dressing. 

Laboratory studies disclosed 4,020,000 erythrocjdes, 4750 leukocytes, with 45 
neutrophils, 50 lymphocytes, 4 monocjdes and 1 eosinophile. The hemoglobin 
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^ Fig. 1. A, from cutaneous surface of penis near the meatus. Note intra-epidermal car¬ 
cinoma changes. B, from glans. Note bands of carcinoma beginning to infiltrate fiom ul¬ 
cerated surface. C, section through urethra is normal rvith tluchened epithelium Cracks 
arc artificial. D, carcinoma m situ with numerous giant cells containing lobulatcd nuclei. 

was 1.3 grams. The specific gravity of the urine was 1.022, no sugar was found 
but a trace of albumin was present. Microscopically 50 white blood cells per 
high powered field were seen. The Kolmer-Wassennann test was positive. Blood 
studies showed urea nitrogen 24 mg. per cent, sugar 99 mg. per cent and uric 
acid 4.9 mg. per cent. Acid phosphatase 0.0 Shinowara units (normal 0-1.1), 
alkaline phosphatase 3.0u (normal 2.2-8.G). The sedimentation rate was 31 
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mm. per hour (moderately elevated). The electrocardiogram showed changes 
compatible with an old, posterolateral mj'^ocardial infarction. X-ra}'’ of the chest 
was normal. The excretor^j- urogram showed a few prostatic calculi. In addition, 
a skeletal survey disclosed no evidence of metastatic disease. 

A diagnosis of erythroplasia of Que 3 ’Tat was made and the patient was again 
advised to have his penis amputated. He now consented because the pain had 
become intolerable. On September 25 operation was performed. A racket in¬ 
cision Avas made about the base of the penis and dissection carried down through 
the fascia which was thickened and indurated. The suspensory ligament was 
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transected and the corpora cavernosa cut across after dissecting away the 
corpus urethrae. The stump of the urethra was sutured and re-inforced by 
Buck’s fascia. The urethra was then brought out through a stab wouud just 
below the scrotum and sutured with interrupted silk sutures to the skin. The 
excess raucous membrane was cut away leaving a bud around an indwelling 
Foley catheter. Two tissue drains were removed on the third day and the wound 
healed by primary intention. The urethral catheter was removed on the eleventh 
postoperative day and he voided well thereafter in the sitting position. He left 
on the fourteenth postoperative day, comfortable and pleased. Subsequent 
examinations 1 and 3 months later have shown no tumor recurrence and the 
patient leads a satisfactory life. 

Microscopic examination (Dr. Amour F. Liber, pathologist): See figures 1 and 2. 
“Sections from the cutanous surface of the shaft, corona and glans reveal mid- 
tiple areas of intra-cpitlielial change, varying considcrabl}’ from place to place. 
There are patches of excessive keratinization, some with parakeratosis. Many 
areas are characterized by proliferation and disorganization of the prickle cell 
and basal cell layers of the epidermis. Here, the stratification of the cells is lost 
and their arrangement is haphazard to varying degrees. There is marked varia¬ 
tion in size of cells and nuclei. Afany cells have lost their intercellular tcnofibrils 
and are sometimes rounded off. Nuclei arc often irregularly lobulated or mul¬ 
tiple, with up to four or six lobes or nuclei in one coll. Many nuclei, both largo 
or small, are markedly hyperchromatic. In the foci of proliferation, most or all 
of the nuclei have greatly enlarged and sometimes multiple nucleoli. Mitoses 
are frequent and occasionally tripolar or otherwise anomalous. Occasional cells 
in these areas show unicellular keratinization within the prickle cell layer. The 
basement membrane is sometimes irregularly wavy and occasionally indistinct. 
Underlying the altered areas of epidermis tliere often is an inflammntoiy in¬ 
filtration of lymphocytes, plasma cells and occasional noutrophiles. Melanin 
pigmentation is present in varying amounts in both the normal and the pro¬ 
liferating epidermis and is frequently seen in macrophages in the superficial 
dennis. Near the meatus, there are several columns of proliferating epidermal 
cells invading deeply into the dermis which at this point is partially necrotic 
and intensely infiltrated with neutrophiles and other leukocytes. 

“The urethral epithelium is patchily thickened and metamorphosed into an 
epidermoid layer with occasional complete keratinization. Some of the keratin¬ 
ized as well as some of the nonkeratinized areas present alterations similar 
to the proliferating patches described in the epidermis. Here, the number of 
cell layers is notably decreased. There is irregularity in the arrangement and 
size of the cells and a general hyperchromasia of the nuclei, although in most 
areas there is less multinuclearity of the cells and there are less nuclear irregu¬ 
larities than in the epidermis. Mitoses are fiequent in these areas. There is no 
evidence of invasion. The epidermoid metaplasia and proliferation extend into 
some of the para-urethral gland ducts and acini; sometimes they lie side by side 
with normal glandular acini. 

“The connective tissue structures of the deimis of the skin, corpora cav¬ 
ernosa, corpus spongiosum, fasciae and corium of the urethra all have undergone 
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severe and extensive fibrosis with patches of hyalinization and hyperelastosis. 
Many blood vessels have markedly thickened and fibrosed walls, without pre¬ 
dilection for one coat of the vessel Avail. The smooth muscle of the dartos and 
erectile stmctures is atrophic in many areas, being replaced by fibrosis. 

“The base of the excised segment is microscopically free from pathologic 
changes, with unaltered epidermis and urethral mucosa, as Avell as normal 
corpora caAmmosa and spongiosum. 

“Diagnoses; Erjiihroplasia of penis. Superficially invading epidermoid car¬ 
cinoma of glans near meatus. Carcinoma in situ of urethra. Fibrosis of inter¬ 
stitial tissues of penis.” 

The patient Avas re-examined during Februaiy 1955. He AA^as in excellent 
health and Abiding at normal inteiwals. There Avas no CAudence of recurrence of 
tumor or inguinal adenopathJ^ 

DISCUSSION 

A case of erjd,hroplasia of Queyrat has been presented shoAving its tendency 
to chronicit 5 ’' and to malignant change OA^er the course of years. Histologic 
proof of cancer in the early lesion has neAmr been shoAim and it is likely that 
carcinoma starts in the tissue that has been inArnh’^ed for many years. BoAA'en’s 
disease is considered to be the same condition but is found in the mouth and 
anal region. This too is noAV found to undergo malignant change in the course 
of many years. The lesion of the nipple, first described by Paget in 1875, is not 
now considered to be similar to these two, although for many years the three 
conditions were felt to be the same disease but found in different parts of the 
body. 

The finding of a separate carcinoma of the urethra is interesting but multiple 
cancers of the genito-urinary tract haA'e been described previously. This patient 
in addition had a third carcinoma of the mouth AA^hich also Avas successfully 
treated. Since he has faithfully reported for folloAV-up care for the past nine 
months, Ave hope to continue the stud3'^ of his case. 

SUMMARY 

Erj’-throplasia of Queyrat is an intra-epidermal cancer AA'hich from its incep¬ 
tion seems to folloAV a histologic course of malignant change. It must be con¬ 
sidered in the differential diagnosis of disease of the glans penis. In addition, 
Ave AA'ere able to find an in situ carcinoma of the urethra AA-^hich appears to have 
no relation to the original lesion of the glans. This patient Avas operated on, 
the penis removed and he has been AA-ell to the time of this report, 9 months 
later. 

1615 Grand Concourse, Bronx, N. Y. 
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A NEW PROSTATIC FISTULA 

HAROLD E. MARDEX, JR.,* JOHN T. GRAA'HACK and 
WILTHAM WALLACE SCOTT 

From the James Buchanan Bradii Urological Inslilnic, Johns Hopkins Hospital, 
Ballwlorc, Md. 

In 1939 Huggins ct al.‘ described the preparation of a prostatic fistula in dogs 
which permitted periodic collection of prostatic and urethral secretions over 
considerable periods of time under the stimulus of parasympathomimetic drags. 
Fistulas were described previously by Eckhard^ and Farrell,’ but Huggins found 
the procedure of Farrell to be technically unsound for four reasons: “There was 
a high mortality rate; the skin constantly bathed in urine became macerated 
and ulcerated; the perineal fi.stula had a tendency to close, and ciuantitative 
collections through it were difficult.” 

As described in 1939, the Huggins’ fistula was prepared by transecting the 
neck of the urinary bladder as close to the prostate as possible, closing both of 
the cut ends with separate sutures, diversion of the urine with a metal cannula 
and circumcision, the latter done to permit an Erlenmoyer flask used for col¬ 
lection of fluid to be slipped over the penis and held in place until a cloth .sling 
(fig. 1). 

During the course of some 13 years, Huggins and his associates have made 
many efforts to improve this procedure. In their most recent paperi they report 
that three modifications have proved useful: “1) A light metallic cannula of 
wide bore is now used to replace the original, heavy, narrower brass tube, with 
consequently an important decrease in infection of the urinary tract, promoting 
better health of the dogs. 2) The apparatus for collecting prostatic fluid has 
been improved (fig. 2). 3) The utility of the investigative method has been in¬ 
creased in another way by use of the prostatic translocation operation (fig. 3 
...” In this procedure the prostate is transplanted into the perineum after 
division of all its attachments except those to the urethra distal to the prostate. 
However, a permanent, indwelling, metallic cannula is still used for urinary 
drainage. The advantages claimed for this modification are: 1) It permits the 
size of the prostate to be measured. 2) Pure prostatic fluid unmixed with other 
secretions is obtained. 3) Prostatic secretion can be collected and measured 
continuously as it is produced instead of being released inteimittently in spurts 
by the external urinary sphincter. 

We, too, have labored to improve the original Huggins’ fistula, believing 
that the chief disadvantage of such, as well as recent modifications, is renal in¬ 
fection, leading to early uremia and death within a few months. 

A^e^ited tor publication October 15, 1954. 

Trainee of National Cancer Institute. 

^Huggins, C., Masina, M. H., Eichclberger, L. and Wharton, J. D., J. E\per. Med., 
70; 543, 1939. 

^Eckhard, C., Beitr. Anat. u. Physiol., 3:155, 1863. 

* Farrell, J. I.: Tr. Am. Assn. Genito-Urin. Surg., 24: 221, 1931. 

* Huggins, C. and Sommer, J. E.: J. Exper, Med., 97; G03,1953. 
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Fig. 1. Prostatic isolation operation as described by Huggins, ct al. (J. Exp. Med., 
70; 543, 1939). Courtesy of Dr. Charles Huggins. 



Fig. 2. Improvement in method of collecting prostatic fluid as described by Huggins 
and Sommer (J. Exp. Med., 97: 663, 1953). Courtesy of Dr. Charles Huggins. 

It became clear early in onr experience that diversion of the urine by uretero- 
intestinal anastomosis was not the answer because of the high incidence of renal 
infection and failure, as well as electrolyte imbalances, attendant to such. 

We, therefore, developed a method of preparing a prostatic fistula in the dog 
which permits collection of pure pro.static secretion without disturbance of 
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Fio. 3. Prostatic translocation operation ns deviscii and illustrated by Huggins and 
Sommer (J. ]3\p. Mod., 97: 0G3, 1933). Conrlc.sy of Dr. Charles Huggins. 

normal micturition. The method of preparation and the results e.'tperienced in 
the first 11 dogs follow: 

MCTHOUS 

All operations were performed on dogs under sodium pontothnl anesthesia 
and using aseptic technique. The abdomen was opened through a left pararectus 
incision, the lower limb of which extended to the pubis, and the bladder de¬ 
livered. The prostate gland (intraperitoncal in the dog), vesical neck and urethra 
down to the urogenital diaphragm were freed anteriorly and laterally. Dissec¬ 
tion was then carried around the entire clrcumforonce of the vesical neck which 
was then divided over a clamp, leaving a cuff of bladder wall anteriorly but 
taking care posteriorly to preserve the ureteral orifices and vesical blood supply. 
As described in an earlier communication from this laboratory® the blood supply 
of the bladder and prostate gland of the dog arises from a common pedicle on 
each side but separate at sufficient distance from these organs to allow them 
considerable independent mobility (fig. 4). These pedicles also contain nerves. 
The vasa deferentia were divided (there is reason to believe this is not manda¬ 
tory) and the prostate gland freed posteriorly between the right and left vascu¬ 
lar-nervous pedicles. The apex of the prostate and the adjacent urethra were 
dissected free around their entire circumference and the urethra divided im¬ 
mediately distal to the prostate but proximal to the external urethral sphincter. 

^Hudson, P. B., Butler, "W. tV. S. Ill, Breudler, II. and Scott, W. IV.: J. Urol., 63: 
319, 1950. 
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umbilical artery 
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umbilical artery 
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Fig. 4. Blood supply of prostate gland of dog as illustrated in earlier communication 
from this laboratory (J. Urol., 63: 319, 1950). 

The prostate gland was thus entirelj'^ freed of its attachments except for its 
vascular-nervous pedicles. Next, the neck of the bladder was brought down 
posterior to the prostate gland between the right and left pedicles and sutured 
to the cut end of the urethra over a splinting 12F catheter using four everting 
mattress sutures at 3, 6, 9 and 12 o’clock. After fixation of the bladder wall to 
the anterior abdominal wall, the bladder was closed around a temporary nibber 
C5'^stostomy tube inserted near the fundus of the bladder and brought out through 
a stab wound lateral to the main incision. The distal end of the prostatic urethra 
was then closed and the gland sumng subcutaneous^ into the angle of the ab¬ 
dominal incision and secured to the anterior rectus sheath and subcutaneous 



PROSTATIC FISTULA 


707 



Fig. 5. New method of preparing prostatic fistula whicli permits collection of pure pro- 
static secretion without disturbance of normal micturition. 



Fig. 6. Prostatic secretion under piloc • * * ' '' ’ after hormonal 

manipulation in dog with prostatic fistula • ■ echnique described. 

Dosage schedule: testosterone propionate, 1 mg. per day. Re¬ 

sponse is identical to that observed by Huggins, ct al.* using his original fistula. 
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fascia without division of or embarrassment to the pedicles. The epithelium of 
the prostatic urethra was then joined Avith the adjacent skin of the'abdomen by 
interrupted sutures and the abdominal wound closed in layers after a Penrose 
drain had been placed to the site of the anastomosis. The Penrose drain Avas 
left in place for 48 hours, the urethral catheter for 1 AA’eek and the cystostomy 
tube for 3 AA^eeks. 

Figure 5 is an illustration of this procedui'e. 

RESULTS 

Eleven prostatic fistulas have been prepared according to this ncAv method. 
Tavo animals harm died. The first death occurred 1 AA'eek after operation and 
appeared to liaA^e resulted from urinary extravasation. This AA'as the first attempt 
and no cystostomy tube Avas used. The second occurred 3 months after opera¬ 
tion, and at autopsy it AA'as not possible to determine the cause. The urinary 
tract Avas normal except for a small calcareous depo.sit at the site of the previous 
cystostomy. The Amsico-urethral anastomosis Avas Avell healed and AA'idely patent. 

The remaining 9 animals are alh'e and AA'ell for periods ranging from 3 to 11 
months. All are continent of urine and liaA'e been obseiwed to A'oid AA'ith a uri¬ 
nary stream of good force and caliber. All haAm produced substantial amounts 
of prostatic fluid on stimulation AA'ith pilocarpine ranging to 45 ml. for one col¬ 
lection. This fluid has been collected by means of a AAdde-mouthed funnel and 
container fastened loosely over the external opening of the fistula. It appears 
to be clearer than fluid obtained AA'ith the original Huggins’ fistula, presumably 
because it is not contaminated AA'ith urethral secretions. Fistulas haA'e remained 
open Avithout manipulation in eight. In one, surgical revision Avas necessary to 
correct a stricture at the external opening. A sample record of prostatic secre¬ 
tions of one of the animals is shoAA'n in the chai't depicted in figure 6. 

SUMMARY 

A ueAv method of preparing a prostatic fistula in the dog is described AA'hich 
permits prostatic fluid to be collected AA'ithout disturbing urinary function. 
Nine of 11 dogs so prepared have functioning fistulas 3 to 11 months after 
operation. All of these have responded characteristically to pilocarpine stimula¬ 
tion and hormonal manipulation. 
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THE INCIDENCE AND TYPE OP BACTEUEiMIA AT THE TIIME OP 
^^ARIOUS PROSTATECTOMY PROCEDURES 

DAVID N GREY 

From the Depnrtmenl oj Surgcri/, fliiiiion o/ Urologi/, of the Unncrsihj of llodtcslcr School 
of jIIc(?iciMC an<I Dentistry, Kochestcr, ^ E 

The htciaturo gives convincing c\idcncc of the common otcuirence of bac¬ 
teremia and sopUcomia following the manipulation of the piostate and male 
urethia prior to the ad\ out of the antibiotics and the chemotherapeutic agents 
Scott in 1929 studied 82 patients mth bactciemia oi septicemia folloning such 
procedures as pciineal prostatectomy, cystoscopy, urethral dilatation, and the 
insertion and lemoial of catheters and packs In this gioiip thcie iias a mor¬ 
tality of 180 per cent Bairington and Wright shoiscd in 1930 that bacteremia 
occuried a fei\ minutes to a few horns after urination in a high pcicentago of 
patients who had receited iirethial dilatations This indicates the pievalence 
and senousness of bacteicmia and septicemia in the common urological pro- 
ceduies before the advent of the antibiotics and the chemotherapeutic agents 

Creely and Peeney ha\o shown that in patients icceiving no antibiotics oi 
chemotherapeutic agents 45 7 per cent had positive blood cultures at the end 
of tiansinethial lesoction of the prostate This incidence was maikedly icduced 
to 17 4 per cent by the use of aiireomycm Biorii, Browning, and Thompson 
showed 111 a study of 100 cases an incidence, after tiansuiethral resection of the 
prostate, of 12 2 pei cent positive blood cultures No statement was made as to 
the use of chemotheiapeutic agents 

In view of these findings a study of the incidence and type of bacteremia in 
patients leceiving aureomycin and on whom piostatic suigery was perfoimed 
was instituted in an effort to ev'aliiate the compaiativ’e incidence following open 
piostatic suigery and transuiotlnal icscction of the piostate 


JICTHOD 


The 203 cases studied in this senes weie consecutivm prostatectomies at 
Strong Memorial Hospital from October 1951 to June 1953 In the 24-houi 
period befoie operation each patient lecciv'cd 1 gm of auieomycin oially in 
two equal doses In prepaiation for surgery a majority of the patients had in¬ 
dwelling catheters and this necessitated the use of the vaiious other antibiotics 
such as gantrisin, penicillin, oi streptomycin depending on the choice of the 
attending luologist Auieomycin was selected for use because the woilt of 
Cicevy and Eeency showed that its administration resulted in the lowest pei- 
centage of positive blood cultures following transuiethial lesection of the 
piostate Immediately at the end of the opeiation the blood culture was ob¬ 
tained Thiee cubic centimeters of blood weie placed in citrate solution for the 
use of making blood plates and two cubic centimeteis placed directly into the 


'ys supported with funds from the Dr Henry C Buswell Memorial 
rirtc.foi of Clmmal Society of Gemfo Urinarv Surgeons, Strong Memorial 

Hospital, Rochester, N 5 , rebruarv 5-0, 1953 r . fa 
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Table 1. Incidence of hacleremia with various types of prostatectomy 


Type of Surgery 

Number of Cases j 

i 

Number Positive 
Cultures 

Positiv e Cultures 
m Per Cent 

Suprapubic prostatectomy 

124 

35 

20.2 

Retropubic prostatectomjr 

7 

0 

0.0 

Perineal prostatectom 3 " 

6 

0 

0.0 

Open prostatectomy 

Transurethral resection of the pros- 

137 

35 

18:2 

1 

tate 

66 

36 

54.5 

Totals 

203 

71 

1 

j 34.9 


broth. In reading the results no consideration was made as to possible con¬ 
tamination. 


RESULTS 

The results obtained in this study are shown in table 1 which gives the number 
of cases studied according to the type of surgery, the number of positive blood 
cultures, and the percentage of positive blood cultures. There were 124 cases of 
suprapubic prostatectomy in which 35 had positive blood cultures or 20.2 per 
cent. In the next group there were 7 retropubic prostatectomies and 6 perineal 
prostatectomies in which there were no positive blood cultures. The total of 
137 open prostatectomies had 35 positive blood cultures or 18.2 per cent. In the 
last group there were 66 cases of transurethral resection of the prostate in 
which 36 had positive blood cultures or 54.5 per cent. 

The type of bacteria cultured at the time of prostatectomy varied a great 
deal with the character of surger}'^ emploj^ed as shown in table 2. There was 
also a great variance with each particular group. With transurethral resection 
of the prostate 15 of the positive cultures were B. alkaligenes, 11 B. pj^cyaneus, 
1 B. proteus, and 3 Esch. coli and the remaining 8 divided among the staphylo¬ 
cocci, the streptococci and the diphtheroids. With the suprapubic prostatectom}'^ 
18 of the positive blood cultures were staphylococci, 6 streptococci, 4 diphtheroid, 
3 B. pyocyaneus, and 5 B. aerogenes. There were no positive blood cultures 
with the retropubic and perineal prostatectomies but the number of cases in 
each of these was small. 


Table 2. Types of infection with various types of prostatectomy 


Type of Surgery 

; Aiuh- 
genes 

Pyo 

cyaneus 

1 

Aero 1 
genes 

1 

1 

Pro- 1 
tens 1 

1 

Esch ! 
coll 1 

1 

1 



Diph- 
the- ; 
roids 1 

1 

Total 

Transurethral resection of the 
prostate 

15 

11 

0 

1 

3 

3 

3 

2 

38 

Suprapubic prostatectomj' 

0 

3 

5 


2 

18 

6 


38 

Retropubic prostatectomj^ 

0 

0 

0 


0 

0 


0 


Perineal prostateetom}' 

0 

0 

0 

1 


0 

1 

0 


0 
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mscnssTON 

Tliere is a marked dilToronco m the type of bacteua found jn tlio positive 
blood cultuies m the various typos of piostatectomy pioccdures In the group 
of patients haiiiig tiansurethial lescction of the piostato, 30 of the 38 positive 
blood cultuies veie of the guim-nogativc baollniy type llowovei, in the gioup 
of patients Inning supiapubie piostiitectomies, 24 of the 38 positne blood 
cultures were of the giam-positive coccal type and 4 wore of the diphtheroid 
class Even if wo tinow’out as piobable contaminants the coccal and diphtheroid 
lultuics, a coiisideiablc iiumbei of bacillary cultuies icmain ns true cases of 
tiansiciit bacteremia This leaves us with the vciy interesting information that 
with transurethral resection of the piostatc coicicd by aurcomycin tlicio is a 
45 4 per cent incidence of positive blood cultiiics at the time of surgery as 
compiled with siipiapiibir, retiopiibic, and perineal prostatectomies coi'orcd 
by aurcomycin which showed an incidence of 5 8 per cent positne cultures 

Abeshouso made the statement that the incidence of bacteremia following 
open prostatic suigery is consideiably loss than that following tiansiiiethial re¬ 
section of the prostate The infoimation presented above seems to corioborate 
this statement Since this study did not show an increase in moitality or mor¬ 
bidity in those patients having posilno blood cultures, it can be assumed that 
the bacteremia obsened was of a eery tiansitoiy nature Therefore, the findings 
of this study do not contia indicate the use of Iransuiethial resection of the 
prostate They might, however, contia-indicatc the peiforming of other, more 
sterile operative proccduies, such as hermorihaphics, at the same time as pros¬ 
tatectomy 


summara 

A study of 203 patients receiving aurcomycin and upon w horn various types 
of prostatectomies weie porfoimed, has been evaluated in regard to incidence 
and type of bacteremia immediately follow ing the operatic e procedure 


RnrCRENCCS 

Abfmiouse, B S a comparison of results m llic treatment of prostatic obstruction by 
transurethral rcscctiomnd prostalcctonij J Urol , 42 1101, J930 
Barrington,! j r am) right, H D BactercmiT follo^\lng operations on the urethra 
J Path Bact , 33: 871, 1930 

iJionN, C L BRo^^^l^o, 3V H \nd TiiOMrsoM, L Transient bacteremia follotving 
transureUir il prostatic resection J Urol, 63* 155, 1950 
OREEVY, O D ANprnFNE\,M J Koutinc U8C of antibiotics III transurelhtal prostatic 
A cImlc^l investigation J Urol , 71: G15, 1954 
ocoTT, \V \v Blood stream infections m Urology J Urol , 21: 527,1929 
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bilateral adrenalectomy in carcinoma of the prostate 

EDWARD H. RAY 

Since December 6, 1952 I have done bilateral adrenalectomy on 10 patients, 
six with advanced carcinoma of the prostate in reactivation following periods 
of remission after orchiectomy which ranged from 14 months to 62 months and 
four ndth advanced carcinoma of the breast which cases were done at the re¬ 
quest of the general surgeons whose cases they were. 

In all but 1 case the operation was done in one stage using a modified lateral 
kidnej'^ approach. Huggins’ routine of resecting the twelfth rib was followed in 
5 cases but it was soon realized that this procedure was not necessary in most 
cases and in 5 patients the rib resection was omitted without increasing the 
technical difficulties of the operation appreciably. The omission of the rib re¬ 
section reduces the chance of tearing the pleura and makes for a much more 
comfortable postoperative period with reduction of the chance of postoperative 
hernia. It is well to keep the incision very close to the lower border of the 
twelfth rib, however, so that resection can be done if needed for better ex¬ 
posure. 

Each adrenal gland usually has one principal vein with which to be con¬ 
cerned. On the right that vein usually enters the vena cava at the edge of the 
diaphragm and on the left it usually enters the renal vein. It is very easy to 
tear the adrenal vein out of the vena cava on the right. 

There were no postoperative deaths in this group. 

Of the 6 patients operated on because of carcinoma of the prostate, five had 
no evidence of osseous metastasis at the time of original diagnosis and orchi¬ 
ectomy with institution of estrogen therapy. The sixth had orchiectom}’^ done 
elsewhere and was not seen by me until just prior to adrenalectomj'- 14 months 
later. 

One of the fir^e, followed from the beginning of treatment, had marked eleva¬ 
tion of his serum acid phosphatase at the time of orchiectomy, two had normal 
serum acid phosphatase levels and in two there is no record that an estimation 
was made. 

In all five castration and estrogen therapy were followed by regressive change 
in the carcinoma, which was dramatic in one, good but not complete in two and 
only fair in two. 

At the time of adrenalectomy all of the 6 patients showed extensive metastasis, 
to bone in five and to lymphatics only in one, with recurrence of bladder neck 
obstruction in only 1 case. There was marked elevation of serum acid phospha¬ 
tase in one and no elevation in the other three. 

Following adrenalectomy one patient whose serum acid phosphatase had 
been high prior to operation showed a marked and early drop in the phosphatase 

Re.id at annual meeting, Southeastern Section of American Urological Association, 
Palm Beach, Fla. April 12-15, 1954. 

A detailed account is available in the Transactions of the Southeastern Section, 
1954, pp. 107-114. 
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level witli a return to normal in less than three months. This is the patient Avho 
showed greatest improvement and in fact the only one to date who has shown 
marked objective ns well ns subjective improvement. The other patient, whose 
seram acid phosphatase had been high prior to adrenalectomy, had an initial 
drop after adrenalectomy from 40 K-A units to 10 K-A units 32 days later, 
only to show a very marked rise again in three months to 79 K-xV units with 
an associated worsening of the clinical picture. xVftcr adrenalectomy there was 
no change in the seium acid phosphatase levels in those patients in whom it 
had been normal prior to the operation. 

All but one of these patients experienced relief from ])ain almost immediatelj’ 
after adrenalectomy, varying in degree from moderate to complete and lasting 
from only a few weeks in 1 to 14 months in another. Two showed no objective 
evidence whatever of improvement following adrenalectomy although one of 
these had made a very dramatic response to orchiectomy. In four there was 
objective evidence of regiession present in some degree as determined by reduc¬ 
tion in the size of the carcinomatous prostate or, as in the case of one, by re¬ 
duction in the size of enlarged abdominal lymph nodes. In onlj' one was the 
improvement comparable to that which sometimes follows castration, with 
dramatic restoration to health and vigor, but unfortunately this patient died in 
a distant town 14 months after adrenalectomy, apparently the result of adrenal 
insufficiency. 

Altogether, three of these patients have died since operation: one, 14 months 
later; one, 5 months hater; one, 8 months later. 

One patient is living months after operation, in good nutritional state, 
with some regression of the carcinomatous prostate but still having some pain. 
Another is living months after operation, completely asjunptomatic and 
able to do a full day’s work on the farm but with only slight regression of his 
carcinomatous prostate. A third, last seen 5 months after adrenalectomy, and 
who had initial relief from pain of 4 to G weeks’ duration, showed an increase 
in the size of his prostate with considerable increase in the pain from skeletal 
metastases. 


DISCUSSION 

I think it has been established that elimination of adienocortical function in 
patients whose prostatic carcinomas have become re-activated after a period of 
leinission induced by castration and estrogen therapy will result in a second 
period of remission for some and marked relief from pain in most. This second 
period of 1 emission with regression of the tumor will not occur as frequently as 
that W'hieh occurs primarily following orchiectomy nor does it seem likely to be 
as enduring. 

It is well know’n that the administration of cortisone results in a suppression 
of endogenous adrenocortical secretion with a decreased output of urinary 17- 
ketosteroids and that the withdrawal of cortisone may be followed by exddence 
o adrenal insufficiency. There have been a number of reports in the literature 
recently of postoperative deaths due to unsuspected adrenal insufficiency in 
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patients who some time prior to siirgeiy have taken courses of cortisone for one 
reason or another. Autopsy findings revealed almost complete destmction of 
the adrenal cortex in some of these cases. 

Yalk and others have suggested that cortisone may be used through its 
suppressing effect on adrenocortical function to achieve what might be termed 
a nonsurgical adrenalectomy. These authors report the results of the clinical 
application of this therapeutic regimen to several patients vdth re-activated 
prostatic carcinoma following orchiectomj’' and observed clinical improvement 
denoted by relief from pain, improvement in strength and reduction of serum 
acid phosphatase. Undesirable effects were observed, such as difficult to control 
sodium retention and edema, and depletion of cellular and serum potassium 
which required careful replacement with 2 to 3 gm. of potassium chloride daily. 

If further clinical experience proves that the use of cortisone, or other adreno¬ 
cortical steroids, can be relied upon to effect total suppression of adrenocortical 
function without more serious undesirable accompanying effects than those 
which follow adrenalectomj’-, then a welcome therapeutic replacement for 
adrenalectomy will have been found. Certainly the results of adrenalectomy are 
too meager to engender any great degree of enthusiasm and the procedure is 
justifiable only as a last ditch fight in a gradually losing battle for each individual 
patient. 

Nevertheless, the operation is not nearly so formidable a procedure as I had 
thought, either from the standpoint of the surgeon or of the patient, and in ray 
experience there has been no great difficulty after operation in maintaining a 
satisfactory electrolyte balance. This would appear to be in contrast with the 
experience of Yalk and Owens in their use of cortisone and estrogen as a substitute 
for adrenalectomy. 

Pearson et al. mention Graham’s studies at Memorial Hospital where 32 per 
cent of 100 consecutive autopsies were shown to have accessory adrenal glandular 
masses in the celiac plexus. It would seem, therefore, that in man3’- instances 
bilateral adrenalectomy actually does not constitute total adrenalectomy but 
since all of these patients after operation are maintained on cortisone, and 
supplementary estrogen is usually given, it would seem reasonable to suppose 
that anj^ cortical function present in such accessory adrenal tissue would be 
suppressed. It should be kept in mind, however, that in some instances failure 
to obtain a clinical response from adrenalectomy may be due to cortical activity 
in larger than usual accessory adrenal masses Avhich has not been suppressed by 
the maintenance dose of cortisone. 

Anything more than a superficial study of the very complex endocrine relations 
that exist in connection with the development and groudh of certain cancers, 
and of the vast accumulation of data resulting from the researches of almost 
innumerable investigators, inevitably raises more questions than are answered 
and tends to fill one, who is only a clinical urologist, with despair of ever being 
able to understand it all. 

Some of the questions which have occurred to me are as follows: 

1) Wh}'^ should one man whose prostatic carcinoma has exhibited a fulminating 
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piogicssnoncbs ^\lth i.ipid dis'^cmination icspond so diamaticallj to oichiettomj 
alone and continue mtliout c\idence of le-attnation foi as long ns ten yeais 
and anotlicr liaic ic-actn ation -nithin a j’eai oi two? AVliat peculiar set of bio 
logical ciiciimstances could aicoiiiil foi the failuie of the adrenal coitc\ to 
lospond with a compcnsatoiy inciease in fiinetion on the one hand and not on 
the other^ 

2) Why ill some patients, aftei e\ccllcntiegiess>ion from castiatioii and estiogcii 
theiapj has eiiduied foi seceial jcars, will osseous metastasis o( cm and pi ogress 
lapidlj without c\idcnce of icactnation in the piostate itself? And why after 
regicssion following orchiectomy with muikcd cluneal improiement and c\ idcnce 
of healing of ostcoblastu lesions would ostcoljtic metastascs sudtieiily appeal 
and be accompanied by a lapid decline of the patient’ 

3) AVhy, aftci all, should one caiciiioma of the prostate be “androgen de¬ 
pendent” and another similai one appeal to be "andiogcn independent’’' Is it 
possible that the giowtli of piostatic caicinoma depends upon the piesencc of 
othci hoi monos eithei alone oi ui teitain combinations with andiogen’ Does 
the somatotropic growth liomoiio play any pail in the pioductioii of oi actn ity 
of prostatic carcinoma? 

4) AVhat happens to the pioduction of gonadotiopine hoimonos when, with 
iiicieasing age, there is a reduction in the production of androgen by the testes? 
Without the full inhibiting effect of the “feed-back moehanism” do the goiiado- 
tiophic hormones in some men continue to be piodiiccd in noimal oi gieatci 
amounts so that thoie is an excess iii the blood sticam and, if so, could it be 
possible that they themseUes have an elTeet on the taiget cells of the end-organ, 
winch in tlus case is the piostate? 

5) If carcinomas of the prostate me andiogen dependent why should most of 
them occui at a time in life when testicular function is diminishing and why in 
the case of youngci men with caicinoma of the prostate should response to 
endocrine therapy be so geneially pool? 

G) In the ease of orchiectomizcd and adreiialectomued patients whose 
piostatic caicinomas me susceptible to stimulation by andiogen may it not bo 
that such stimulation is i eccix ed fi om the andi ogen pi odiiced by the mtoi mcdim y 
metabolism of administeied cortisone? It would seem that such an effect would 
be eien moio likely with the use of such Imge doses of cortisone as adiocated 
by A''alk and Owens foi the complete suppicssion of adienocoitical function It 
las been shown that there is a considerable nse in the urmaiy exeiction of 17- 
ketosteroids with the administiation of 300 mg of coitisone daily and that this 
use IS gieatcr wuth the use of hydiocortisone than with coitisone 

SOS IP Second St, Lexington, Ky 

llKPLllLNCLb 

"'"'■r'lOKt:, W r,Jii Wpsi.C D , rAnnow , J H ind IUmjall, H 1 

metabolic studies of bilatcril 'idrcimleclom\ for kU anced cancer in mm 
VukT?’^^ 543-556, 1953 

t’T i 1 U H LfTect of cortisone on p iticnts \Mtli c ircinonia of prostate 

J Urol , 71 219-225, 1954 
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LEIOMYOSARCOMA OF PROSTATE 
RUDOLPH BELL and ROY F. STINSON, JR. 

It is the desire of the authors to report a case of leioinj>'osarcoma of the prostate 
gland in a man 62 years of age Avho is living and presents no demonstrable evi¬ 
dence of metastases 3 years after operation. 

CASE KEPORT 

J. C. M., a white man, 62 years of age, rvas admitted February 3, 1951 to 
Archbold ^Memorial Hospital in acute ui'inaiy retention. He had experienced no 
difficulty in voiding until 2 months ago when he began to have diminution in 
the size of the urinary stream and increasing difficulty in starting the urinary 
act. h'lore recently he had had a desire to void but could not start the act. After 
two or three minutes rest or diversion he could try again and succeed in relieving 
himself. He had had no bleeding. The patient had always been in good health 
except for a gallbladder operation in 1941. His parents lived to be elderly. He 
had 6 children, living and well. There was nothing in family or past medical history 
to contribute to the present illness. 

The head, heart and lungs presented no gross abnormality. The lower a]> 
domen was distended to the umbilicus and tender over the distended area. Geni¬ 
talia and lower extremities were within normal limits. On digital rectal examina¬ 
tion a very large, soft mass the size of a large orange was felt in the prostatic 
area. The mass was tender and, apparently, fluctuated as if it were a C 3 'st. On 
inserting a soft rubber catheter much pain was experienced in the prostatic 
urethra. The catheter was anchored in place. A plain x-raj’’ revealed no e\ddence 
of calculi. Blood studies: red blood cells 4,090,000; white blood cells 7,150; hemo¬ 
globin 12.5 gm., 81 per cent. Blood, group 0, Rh negative. Kahn negative. Kon- 
protein nitrogen 31 mg. per 100 cc. Sugar 111 mg. per 100 cc. Phenolsulfon- 
phthalein: 42 per cent first 30 minutes, 10 per cent second 30 minutes. Acid 
phosphatase 13.3 B. units. Alkaline phosphatase 4.8 B. units. 

A suprapubic exploration of the prostate was planned. On opening the bladder 
it was found to be filled with a large, soft mass which, apparentL"^, fluctuated. 
On opening the mass a mushj'- substance of the consistency of hj'^peraephroma 
was encountered and was removed piecemeal, 995 gm. of tissue being removed. 
Bleeding was profuse. It was necessarj’^ to use large hot packs in the prostatic 
bed to control the massive hemorrhage. Five blood transfusions and one unit 
of plasma were administered the first 24 hours. 

Microscopic examination: The neoplasm consisted entirelj’’ of closeb’" packed 
interlacing bundles of smooth muscle fibers. There was a scantj’^ intermuscular 
stroma of connective tissue. Vascularity Avas not conspicuous, but an occasional 
small blood vessel was lined bj'^ neoplastic cells. The muscle cells ivere uniform 
in appearance. There were numerous mitoses. 

Deep x-iny therapj^ was begun on the seA’^enth postoperative daJ^ A total of 

.Accepted for publication July 7, 1954. 

716 



lriOM\OSUlCO\t\ OF VUOblMI 


717 


20,-100 1 units wcie admmistcicd o\ei a poiiod of 2 ycais On the eighth post- 
opeiatue daj , uhilo the patient nas leceivmg an enema, an end of the piostntie 
pack uas noted in the lectiim The pack Mas lemoicd On the ninth postopoia- 
tnc daj a uiethial cathetei Mas anehoicd m the uiethia so ns to enable the 
uiethioiectal fistula to heal 

The patient made a sIom hut satisfnetorj iccoveij and Mas dischatgod fiom 
the hospital on the eighteenth postopeiative day He is obscncd at mtenals 
foi letum of groMth oi metastases The supiapuhic catheter is changed eiciy 
G to S Meeks 

Eighteen months after opciation a small lump Mas noted m the light bieast 
On Octoboi 10, 1952 a simple mastectomy Mas done The gioMth Mas an in¬ 
filtrating tjpo, smooth, fn-m material just beneath the light nipple Micioscopic 
study There Mas a circumsciibcd nica of hjperplasia of connecti\e tissue of the 
light bicast There Mas no c\ idcncc of malignancy 

On Ecbmai V 20, 1954 the patient Mas re admitted to the hospital foi a change 
of cathetei andaic c\aluation of his condition The hstiiloustiact had not healed 
The bladder Mall Mas maikcdly conliacted Approximately 50 pel cent of the 
urine passed through the uiothra The general appearance of the patient Mas 
good except foi some Ij'mphedcma of Iomci extremities 

X ray of chest and bones loxealed nocxidence of metastases Because of the 
marked contiaotuio of the bladdei Mall and the cast amount of deep x-r.ij 
therapy instituted, an cxcictoiy uiogiam Mas done The contiast medium ap¬ 
pealed lapidly in each kidnoj and Mas excreted in a noiinal peiiod of time 
There Mas no hydionephrosis 

DISCUSSION 

Leiomjosaicoma of the prostate is a lare condition It is classified as asaicoma 
of the prostate, of Minch thoic aic betMcen 150 and 200 authentic published 
cases Most of these are m childien, appioximately one fourth of the cases le- 
poitcd being in childien under 10 jears of age Prince and Vest, in their re\ lOM, 
found only 15 authentic cases of leiomyosarcoma of the prostate The prognosis 
IS uniformlj pool Math any foi m of treatment, most patients ai e dead m it Inn a fcM 
months aftei opeiation 


SUMM inx 

A patient with leiomj osarcoma of the piostate is living and piescnts no evi¬ 
dence of metastases 3 years aftei opeiation The weight of the gland Mas 995 
gm Although the bladder Mall is markedly contracted as a result of the infec¬ 
tion and deep x lay therapy, theie is no accompanying hidionephrosis, as one 
might suspect 
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IX VITRO FURADAXTIN SENSITIVITY OF ORGANISMS ISOLATED 
FROI^I HUI\'IAN URINARY TRACT INFECTIONS 

PRANCES G. FELTON and ANN P. KEMP 

Fiom the Baclciiotogij Section, CUmcai Laboratory, Vetemns Admimstiation Hospital, 

Oklahoma City, Okla. 

A preliminary studj'- was made of the sensitivity of the micro-organisms 
commonly invading the urinaiy tract of man to furadantin. Ten different or¬ 
ganisms, which were tested in this stud 3 ’^, were encountered in routine urine 
cultures from fifty patients. In general, a high degree of sensitivity to the drug 
was shown. 


Table 1. Number of stiains sensitive and resistant to furadantin 


Organism 

Number of strains ^ 

sensitive to furadantin 

Number of strains 
resistant to furadantin 

Aerobacter aerogenes 

6 


Escherichia coli 

S 

1 

Proteus rettgeri 

2 


Proteus vulgaris 

9 

1 

Pseudomonas aeruginosa 

4 

2 

Alcaligenes faecalis 


2 

Shigella alkalescens 

1 

1 

Streptococcus faecalis 

1 

1 

Streptococcus pj-ogenes 


1 

Micrococcus pj’ogenes var. aureus 

10 

1 

Total 

1 

41 

9 


JfCTHODS 

Primaiy isolates of each of the organisms listed in table 1 were streaked onto 
the surface of bacto-dextrose proteose No. 3 agar plates or onto blood agar 
plates in the case of fastidious organisms. A tablet, containing 10 mg. of the drug, 
was then placed on each of the streaked plates employing the technique of 
Bondi et al. (1947). The plates were incubated overnight at 37°C and e.vamined 
for zones of growth inhibition. Those showing grovTh inhibition were called 
sensitive and those showing no inhibition were called resistant. 

RESULTS 

Forty-one of the fiftj'^ freshlj’- isolated strains, representing ten genera, were 
inhibited b,y furadantin while onlj’^ nine Avere not. Table 1 shows the genera 
and species of the organisms tested and the number of strains of each that 
were sensitive or resistant under the conditions of this stud 3 L 

Furadantin is the trade-mark name of Eaton Laboratories, Ino. for nitrofurantoin 
N - (5-nit ro-2-furfuivhdenel-l-aminoh3'dantoin 

Accepted for publication June 2.3, 1954. 
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smnun\ \m> coxcltjsions 

Data aie piesontcd showing the in iibo seiisitiviticb of ten bactenal spcues 
to furadantin While oiilj fiftj' stiains weie tested and no definite toncliisions 
<an be drawn fiom this limited study, it appears that most of these oigamsms 
weie sensitive to fuiadantm It maj be significant that in this in ttlro stud}, 
organisms (ommoiil} lesistant to most of the antibiotics, notably Pioteus and 
Pseudomonas, weie inhibited by furadantin The antibacteiial spectrum of 
fuiadaiitni seems to bo fairly bioad 

AYo wish to thank the Eaton Laboratoiios, Inc foi supplying the soiisituit} 
tablets used in this study 


It print i;\CL 

Bondi, A , SiAiii HINT, L 11 , Smith D H and Diitz, C C A routine method for the 
rapid deterininntion of aiiscephhihtj to penicillin and othi r antihiotirs Am I 
Sc . 213 221-220, I'M? 
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AORTOGRAPHY IN RENAL ARTERY ANEURYSM 
JACOB ANTHONY BEGNER 

Frotn the McCarthy Urologic Clinic, New Yorh Polyclinic Medical School and Hospital, 

New Yorh, N. 1 '. 

Aneuiysm of the main renal arteiy is comparatively a rare observation either 
clinically or at necropsy. Anatysis of the reported eases, 93 in all, reveals little 
of diagnostic significance. Of this number, onl 3 ' 17 had a positive diagnosis. The 
remainder were diagnosed either at necropsj’- or too late for surgeiy. 

This case of tme aneuiysm of the renal arteiy is presented in the belief that 
the methods herein pursued lead to a more exact and accurate diagnosis and 
show that “opacification of the ring,” radiographicall.y demonstrates unerringlj’’ 
the presence of a renal arteiy aneuiysm. 

The work of Alathe, Lowslej' and Cannon and Ba rneston admirably describes 
and classifies aneur^'sms of the renal artery and Levine, in 1945, utilized laraino- 
grams to demonstrate his case. 

The incidence of renal arterj' aneuiysm is generally'' in the fifth to sixth decade 
and both sexes are equally represented. Gerard reported only 5 in 41,437 nec¬ 
ropsies or about 1 in 8000. 

The symptomatology was variablj’’ assessed as follows; pain was present 53 
times, hematuria 38 times, a palpable mass 29 times and a pulsating mass with 
a sj’’stolic brait 10 times. Rupture into the renal pelvis occurred in 2 cases and 
in 1 case the sac communicated with the aorta. In only 2 cases were bilateral 
aneurysms found. In 1 case the aneuiysm was found to be a part of generalized 
peri-arteritis nodosa. 

The most constant s 3 '-mptora is pain general^' localized in the upper part of 
the abdomen and sometimes referred to the lumbar region on the side involved. 
In lesser instances, there were refle.x gastric disturbances in which the patient 
was treated either for stomach or gallbladder disease. 

Briefly, it is necessar 3 ^ to distinguish between tme and false aneuiysms. The 
latter is generally the result of injur 3 ' to the arter 3 ^ in which the vessel was not 
complete^’’ torn or where fatal hemorrhage is prevented b 3 ’^ the pressure of the 
surrounding tissues. The extravasated blood usuall 3 ' clots, becomes surrounded 
by fibrous tissue which then forms the wall of the aneurj^sm. In nearly all in¬ 
stances, these result from a subparietal injuiy without an external wound. Tme 
aneuiysms in this region, like those in other parts of the bod}^ are due to path¬ 
ologic changes in the walls of the vessel itself. This defect is generally in the 
middle coat of the vessel at its bifurcation. As a mie, the true aneuiysm is 
found close to, or even within, the hilus of the kidne 3 " and its walls may be 
formed by one or more coats of the vessel. In size, they may vary from that of 
a small pea to the size of an apple. It maj’- be sacculated or fusiform. 

The differential diagnosis is from calcified C 3 ’'sts of the kidney or spleen, cal¬ 
cified abscesses or hematoma, renal calculi, gallstones, calcified neoplasms and 
lymph nodes. 

Accepted for publication July 29,1951. 
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To date, the x-ray findings arc variously described as calcification in or near 
the kidney, usually circular in foi-m and often incomplete and deficient in places. 
The location is generally anterior to the renal pelvis and medial to the upper 
third of the kidney. The pelvis and the upper calyces maj' he deformed. Thi.s 
shadow has been referred to as “wreath or ringlike.” In all descriptions of this 
ringlike shadow attributed to the aneurysm, only one finding wus constant and 
that was the presence of the radiolncent lumen of the vessel sin rounded by 
more or less parallel calcified bordering lines. 

In the case report which follows, this radiolncent lumen of a renal artery 
aneurysm was successfully filled by aortography so as to cause it to become 
radiopaque and demonstrate unerringly that it was part of the vascular .system 
of the kidney. 


CASK REPOIIT 

Chart Ko. 4305, New York Polyclinic Hospital. A 49-year-old woman was 
first seen in Ajnil 1954. Her complaint was of jrain in the back, primarily on 
the left side. On occasion this pain would radiate down to the left hip and leg. 
She also complained of vague gastric distress associated with gaseous enicta- 
tions. X-ray examination of the spine at this time failed to disclose any changes 
in the osseous structures. It was incidentally noted that a circular cal¬ 
cific shadow was present in the region of the left kidney. 

At this time, and on examination of the preliminary film, a diagnosis of 
aneurysm of the left renal artery was made. 

The remainder of the history was without i-elcvant findings except that she 
liad undergone a hysterectomy for fibroids in 1949. 

The physical examination was essentially negative except for the tenderness 
elicited on palpation in the left hypochondrium. The tenderness was only in 
the anterior aspect of the abdomen on the left side and the flank was negative 
to palpation. Since .she was not obese, it was not too difficult to outline a mass 
in the region of the loft kidney. There was no bruit audible. The right kidney 
was not palpable and there were no other pathologic findings. 

The blood pressui-e was 132/72 and there were no cardiac irregularities. The 
urine, blood count, blood serology and blood chemistry all wore normal. An 
ccchinococcus complement fixation test was also negative. The sedimentation 
rate was 5 millimeters. 

An excretory urogram (fig. 1, A) disclosed the ring-like shadow on the pre¬ 
liminary film to be closely associated with the upper mesial aspect of the left 
kidney. The 15 minute film (fig. 1, B) showed a smooth compression defect of 
the upper mesial aspect of the left renal pelvis, indicating that this separate 
mass probably occupied the sinus renalis, so producing the defect in the renal 
pelvis. The right kidney, ureters and bladder appeared normal. Retrograde 
pyelography on the left side gave no added information except to confirm the 
above described lesion. Kidney function was noi-mal and urine cultures were 
sterile. 

On ilay 28, 1954, the patient was admitted to the New York Polyclinic 
Hospital where an attempt was successfully made to prove that the ring-shadow 
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Fig. 1. A, preliminary film. Appearance of ring-like shadow. B, 15 minute film. Com¬ 
pression defect of left renal pelvis. C, perirenal oxygen injection showing racliolucent center 
of aneurysmal ring. 

was a part of the vascular system of the kidne}". If, on aortographj’-, the radio- 
lucent center could be made radiopaque, then the diagnosis of renal artery 
aneurysm tvas certain. 

Accordingly, the patient was properly prepared and on May 28, under local 
anesthesia, about 750 cc of oxygen were injected according to the technique of 
Rit'as. Within one hour, flat x-ra 3 ’'S taken shotved excellent dissemination of 
the o.xj’’gen around both kidne 3 ’’S (fig. 1, C). The ring-shadow now was more 
pronounced. At this time the patient was anesthetized using pentothal sodium, 
and in the routine used bj’’ Dr. .J. S. Ritter, a needle was inserted into the aorta 
above the coeliac axis and aortograras were made using 80 per cent sodium 
iodide. 

Figure 2 shows adequate w’sualization of the aorta, the coeliac axis and its 
branches. The right renal artery is normally visualized as is the vascular archi¬ 
tecture of this organ. On the left side, the renal artery is small and barely dis¬ 
cernible and leads directlj^ into this opaque ring-shadow. The radiolucent 
center of the ling is now radiopaque, filled with the iodide injected into the 
aorta. Proof, then, that the ring-shadow is of the vascular supply of the kid- 
nc}'', the center of which contains blood. The remainder of the renal arcades are 
diminutive and scarcely seen. The kidney itself appears smaller than its fellow 
on the right. There were no other changes in the remainder of the vessels visu¬ 
alized. 

The patient was re-admitted to the hospital and on June 9 was subjected to a 
nephrectomj'. 

The patient was placed in the usual kidney position as for nephrectomy and 
an incision in the skin was so placed and extended for a distance considered 
sufficient either for elongation or easy removal of ribs. Neither was necessarv. 
The kidnej' was delivered in the usual manner, except that the peritoneum on 
the anterior aspect of this organ was wide!}’' freed and easilj^ packed away. 
Figure .3, taken at the time of operation, demonstrates the position of the an- 



aoutography 


Fio. 2, vl, aortoRram followiiiK pcrimtal owKon injection; “opacification of niiK.” 
Visualization of normal rijrlit renal architecture. H, maKnifical view of left kidnev showinR 
op'ieification or rinj; and diminutive renal aichitocture. 


Fig. 3 Ancurvsm in situ. Bulge of aneurism indicated bv nose of Kelly clamp. 

eurysm in situ. Contrary to eustomary location, it appeared on the posterior 
suiface of the kidney and was about the size of a plum. It almost completelj’^ 
occupied the sinus lenalis and so displaced the renal pelvis lateially and the 
vein upward. The lenal aiteiy was palpated above and on the medial aspect as 
it came off the sac eccentrically. This vessel was easily followed up to the aorta 
and appealed to be small and firm to the touch. The two small distal vessels 
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Fig. 4 X-ray of surgical speci^men e\hibiting uncapped aneurysmal sac and showing 
tiny efferent vessels containing No. 6 ureter catheters. 





Fig. 5. Photograph of surgical specimen. Dark lines indicate tiny vessels leaving and 
entering uncapped aneurj sm Compressed renal pelvis under lower border of aneurysm. 
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that emerged from the sac were tiny and buried in the parenchyma. It was 
deemed advisable at this point to do a nephrectomy which was carried out in 
the routine manner. 

The postoperative course was uneventful and the patient left the hospital in 
9 days. 

X-rays taken of surgical specimen (fig. 4) c.\hibit the uncapped aneurysmal 
sac showing tiny efferent vessels, the sole blood supply to the kidney, contain¬ 
ing No. 0 ureter catheters. A photograph of the surgical specimen is depicted 
in figure 5. 

Pathological report: “The renal veiiv and its tributaries are grossly normal. 
The renal artery, just prior to the hihim and its bifurcation into its two main 
branches, forms a saccular aneurysm measuring 2.5 cm. in diameter. On palpa¬ 
tion, it is finn, j'cllowish-white, cartilaginous in consistency. On cut section, its 
inner surface is smooth to roughened, j-ellowish-white. The wall is thickened, 
yellowish-white, in places calcified, measuring up to .S cm. in thickness. 

“Itlicroscopic examination: Multiple sections from the renal aneurj'sm show a 
thickened intima with areas of hyalinizcd, fibrous connective tissue alternating 
vith dense acellular fibrous connective tissue, for the most part calcified with 
areas of bone formation. Sections taken from normal artery and aneurysm show 
frayed, fragmented internal elastic membrane with intimal sclerosis and de¬ 
generating musculature. The interlobular and arcuate arteries show varying 
degrees of intimal sclerosis.” 


SUMMARY 

A case of true aneurysm of the renal artery has been presented. Particular 
attention is directed to the possibility of more accurate diagnosis when peri¬ 
renal oxygen insufflation and aortography arc employed. “Opacification of the 
ring”, on aortography of circular shadows in or near the kidney' should be con¬ 
sidered as evidence of renal artery aneurysm. 

The author wishes to express his appreciation and gratitude to Dr. J. S. 
Ritter, Dr. W. II. Shehadi and Dr. D. DiMaio for their kind co-operation and 
helpful suggestions. 

923 Fifth Ave., New York 21, N. Y. 
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A NEW CONCEPT IN URETHRAL SOUND CONSTRUCTION 

GEORGE W. IRiMISCH 

The Le Fort follow-up sound is one of the indispensable urologic instruments 
for diagnostic and therapeutic work. The filiform guide has prevented manj^ 
injuries particular^ when sounds are passed through the unexplored urethra. 
In private practice, the ad\'-antages of this instrument are well known. 

Urologists are familiar with the cumbersome, awkward cranking motion 
necessaiy to engage and disengage the sound from the filiform tip. Since this 
sound is most useful when dilating strictures of small caliber, multiple sounds 
of increasing diameter must be engaged. When one is working in a busy clinic, 
where many urethral dilatations and calibrations are being performed, this 
cranking movement is time-consuming and laborious. The screw tip frequently 
becomes worn and difficult to engage since tlie entire sound must be rotated. 
This is even more difficult because of the lubrication. It is during such periods 
that one contemplates new methods and instruments. Wilford A. H. Councill, 
Jr. recentl 3 '’ suggested a new type of coupling for the filiform tip. 

This paper is to present an entirelj”- new concept in sound construction. The 
Le Fort sound is solid and has a male screw tip. The Irmisch sound, which I am 
describing, is hollow and the screw tip is actuall}’’ the small end of a cable which 
terminates in a larger end which is a knurled thumb screw in the handle of tlie 
sound (fig. 1, A). 

The filiform of standard design is passed through the urethra as usual and 
held with the fingers of the left hand. The tip of the new Irmisch sound is held 
in apposition to the filiform in order to engage the screw end. Now, instead of 
all the cranking motion, the operator merelj" turns the thumb screw contained 
in the handle with the thumb and index finger of the right hand. This rotates 
the cable within the sound and the filiform is easilj" and rapidly engaged. It is 
disengaged by a similar maneuver. 

The sound is manipulated swiftlj'- and easily and all awkwardness is armided. 
This sound should outlive the Le Fort sound which, being constructed in one 
piece, must be discarded when the screw tip wears. Some instrument companies 
will replace the worn threads on a Le Fort sound but the repair is ne\'er so sat- 
isfactoiy as a new one and they have been known to break off. 

With this new instrument, a woni thread is easily corrected by replacing the 
cable but the sound itself remains in use. 

Cleaning and sterilizing are facilitated since the cable may be withdrawn from 
the instrument. When sounds are kept in a constant sterilizing bath, the cable 
raa}'- be withdrawn just enough to allow the solution to flow to all surfaces 
(fig. 1, B). 

SUMMARY 

A new concept in the manufacture of urethral sounds is presented. The ef- 
fectivene.'^s and advantages of the Le Fort type of follow-up sound are acknowl¬ 
edged. 

.4ccepted for publication October 1, 1954. 
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This sound, whicli has l)ecn designated ns tlic Iimiscli sound by file nmnu- 
facturer, utilizes the principle of the filifoim guide and any filiform now made 
can be used with it. It relieves the uiologist of all previous time-consuming and 
cumboisome maneuvers. 

It is hoped that the introduction of this instrument will ndvaneo and en- 
eourage the use of the filiform technique in urethral calibration. 

The writer wishes to express his thanks to C. It. Bard, Inc. for constnioting 
this sound. 

740 TI". Stale St., Trenton, A'’. J. 

IIEFEUENCE 

CoTOcir.i,, W A. H., Jb.: .1. Urol., 70: 127, 195.7. 
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A NEW CONCEPT IN URETHRAL SOUND CONSTRUCTION 

GEORGE W. IRMISCH 

The Le Fort follow-up sound is one of the indispensable urologic instalments 
for diagnostic and therapeutic work. The filiform guide has preA^ented 
injuries particularly when sounds are passed through the unexplored urethra. 
In private practice, the advantages of this instrument arc well known. 

Urologists are familiar with the cumbersome, awkward cranking motion 
necessary to engage and disengage the sound from the filiform tip. Since this 
sound is most useful when dilating strictures of .small caliber, multiple sounds 
of increasing diameter must be engaged. When one is working in a busy clinic, 
where manj'- urethral dilatations and calibrations are being performed, this 
cranking movement is time-consuming and laborious. The screw tip frequently 
becomes worn and difficult to engage since the entire sound must be rotated. 
This is even more difficult because of the lubrication. It is during such periods 
that one contemplates new methods and instruments. Wilford A. H. Councill, 
Jr. recently suggested a new type of coupling for the filifoiTn tip. 

This paper is to present an entirely new concept in sound construction. The 
Le FoiT sound is solid and has a male screw tip. The Irmisch sound, which I am 
describing, is hollow and the screw tip is actually the small end of a cable which 
terminates in a larger end which is a knurled thumb screw in the handle of the 
sound (fig. 1, A). 

The filiform of standard design is passed through the urethra as usual and 
held with the fingers of the left hand. The tip of the new Irmisch sound is held 
in apposition to the filiform in order to engage the screw end. Now, instead of 
all the cranking motion, the operator raerelj’- turns the thumb screw contained 
in the handle with the thumb and index finger of the right hand. This rotates 
the cable within the sound and the filiform is easil.y and rapidly engaged. It is 
disengaged by a similar maneuimr. 

The sound is manipulated swiftly and easily and all awkwardness is avoided. 
This sound should outlive the Le Fort sound which, being constructed in one 
piece, must be discarded when the screw tip wears. Some instrument companies 
will replace the worn threads on a Le Fort sound but the repair is neimr so sat¬ 
isfactory as a new one and they have been known to break off. 

With this new instmment, a worn thread is easily corrected by replacing the 
cable but the sound itself remains in use. 

Cleaning and sterilizing are facilitated since the cable may be withdrawn from 
the instrument. When sounds are kept in a constant sterilizing bath, the cable 
may be withdrawn just enough to allow the solution to flow to all surfaces 
(fig. 1, B). 

SUMMARY 

A new concept in the manufacture of urethral sounds is presented. The ef¬ 
fectiveness and advantages of the Le Fort tj'^pe of follow-up sound are acknowl¬ 
edged. 

.\ccepted for publication October 1, 1954. 
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Jivffe, Holljwood, Cslil 

PniiST\.Lbis n\ CiNFn\DiooUAi in I r mk Hinmnii, Jr nnd (In imitation)] irl H Miller 
and Leo B Lusted, S in Francisco, Ciilif 

OnsEm ATiONs OF Urfterai OnsTuucTios \M> CoNTiwcTiim IS Mas am> Dog lolm A 
Benjamin, Rochester, N \ 

Excrftora UnooRArin as VisUAitzro ni thlImui Istfssiiiir Ileim Bodner, Allan 
II Hoiiard and (bj invitation) Joseph 11 Kaplan, Los Angeles Calif 

Ectopic Ureter Opening Into a Seminal Vfsicle Albert E Goldstein, B lUimoro, Md 

The SurgicalIManagement OF TiiF Dll VTED Uni TFR IN CnnnnFS ClurlesM Stewart, 
Los Angeles, Calif 

SiMPLiFiFD Technique FOR ONE Stage Sui RAPOBic Prostati ctom^ Juslin I Cordonnicr, 
St Louis, Mo 

The Folb^ T Plasty and Mecuanimi of Anomaious Vessel OnsTRLcrriON rrcdciie 
E B Foic} , St Paul, Minn 

Dependent Perineal Drain age in Retropubic Prostatectoma Richard Chute, Boston, 
Mass 

M EDNESDAY, ALA\ IS 

Motion Pictures 8 00 a ra to 9 00 a m 

Trans Rectal Biopsy of the Prostate IInri> Grabstald (b^ invitation), Cleveland, 
Ohio 

Genital Ablation FOR Carcinoma OF THE Mali Urethra Donald C Makolm (bj invi 
tation), Long BcaeU, Calif 

Extraperitoneal Nephro Ureterectoma by Anterior Abdominai Incision Ilcnrj 
Bodner, Allan H Howard and (bj invitation) Joseph H Kaplan Los Angeles, Cahf 

Perineal Abdominal Radical Castectomi Wjland V Leadbettcr and (by invitation) 
Buidick G Clarke, Boston, Mass 

Scientific Sessions 9 00 a m to 12 30 p m 

Amyloidosis of the Lower Genito Urinara Tract A Clinical and Paihoiooicai 
Study Norris J Heckel and (b> invitation) James H iMcDonald, Chicago, Ill 
Discussion Richard Chute, Brookline Mass 

Studies or THE UmNARY Si iiinctern and THE Con TRor ou Urination Francis A Bene 

venti and Victor P l^Iarshall, New York, N T 
Discussion Joseph Fischmann Boston, Mass 

LxsTRorin OP THE Urinary Bladdfr, Its Treatment iiA Plastic SuRGERA T II Sweet 

ser nnd (b, invitation) Tnguc C Chisholm Wrllig H Thompson, Eldon B Borglund 
Stanlej P Wtsolowski and T H Sweetser Jr Minneipolis Minn 
Discussions Charles C Higgins, Cleveland, O , Tracj O Ponell, Los Angeles Calif 
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Urina-ry Tract Infections; Method for Rapid Selection of Most Effective Drugs. 
William C. Casey, John P. Burnham and Donald Burke (by invitation) Torrance, 
Calif. 

Diagnostic Steps in Differentiation op Kidney Tumors. Truman E. Caylor, Wallace 
Tirman, Robert Bishop and Charles H. Caylor (by invitation), Bluffton, Ind. 

Surgical Management of the Dilated Ureter in Children. Donald A. Oharnock, 
Herman I. Riddell, Charles M. Stewart and (by invitation) Glen H. Gummess, Los 
Angeles, Calif. 

Dependent Drainage Via the Perineum Following Retropubic Prostatectomy. 
Richard Chute, Boston, Mass. 

Wirt B. Dakin Historical Museu.m of the American Urological Association. Wirt 
B. Dakin, Los Angeles, Calif. 

A Follow-Up Study of Horseshoe Kidney Surgery. Franklin Farman and (by invita¬ 
tion) Leslie Kamens, Whittier, Calif. 

Historical Urological Instruments. Edward E. Ferguson and F. K. Mostofi, Washing¬ 
ton, D. C. 

A Report of Electron Microscope Studies of Human Urine. George M. Fister and (by 
invitation) George W. Cochran, Ogden, Utah 

Renal and Ureteral Surgery Without Intubation: Clinical and Experimental 
Study. Frank C. Hamm and (by invitation) Sidney R. Weinberg, Brooklyn, N. Y. 

The Smooth Muscle in Ureteral Regeneration. Frank Hinman, Jr. and (by invitation) 
Rudolf Oppenheimer, San Francisco, Calif. 

Physiopathology of the Rectal Bladder. Frank Hinman, Jr. and (by invitation) 
Gilbert, 1. Smith, San Francisco, Calif. 

A New Concept in Urethral Sound Construction. George W. Irmisch (by invitation), 
Trenton, N. J. 

Abdojhnal Venography in Urology. Joseph J. Kaufman, John Watkins and Donald 
Burke (by invitation), Los Angeles, Calif. 

Cystourethrography : Importance of the Voiding Cystourethhogram. Joseph J. Kauf¬ 
man, Murraj' Russell and Hyman Peck (by invitation), Beverly Hills, Calif. 

Nitrofurantoin; Clinical and Laboratory Considerations. 'Paul F. MacLeod and 
George S. Rogers (by invitation), Norwich, N. Y. 

Renal Resection for Tuberculosis. Donald C. Malcolm (by invitation), Long Beach, 
Calif. 

Diatbizoatb Sodium (Hypaque): an Improved Medium for Excretory Urography. 
Thomas D. Moore and Raymond F. Mayer, Memphis, Tenn. 

Experience With the Johanson Urethroplasty. John J. Murphy, Jose Figueroa-Colon, 
Morton Bogash and William Oldham (by invitation) and Paul R. Lebermau, Phila¬ 
delphia, Pa. 

Calculus Disease of the Urinary Tract. Norman Nelson (by invitation) and R. Theo¬ 
dore Bergman, Los Angeles, Calif. 

Table-Supported Retractor; Tidal Irrigator; Improved Suction Tip Method of 
Keeping Track of Sponges During the Operation: Revamped Compression 
Belt for Excretory Pyelography. The O. A. Nelson Group, Seattle, Wash. 

A New Cystoscope Holder. John F, Perez (by invitation), Atlantic City, N. J. 
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Treatmknt 01 Carcisoma of the Bladder With Cobalt*® Beam Therapy. L. B Plank, 
^I^J. W. Grossman and J. L. Hownrth (bj' invitation), Albuquerque, N. M. 

Nesbit Technique or Transurethral Resection of Prostate. Robert T. Plumb, San 
Diego, Calif. 

Ureteral Reconstruction With Split Skin Grafts: an Experimental Studi. Victor 

A. Politano and Charles E. Horton (by invitation), Durham, N. C 

Medical and Surgical Treatment of Cryptorchidism. Robert J, Prentiss and Ralph 

B. Mullcmx and (by invitation) James M. Whisenand and Micliael J. Fenney, San 
Diego, Calif. 

Electrolyte Reabsorption From the Normal and Artificial Cloaca. Samuel !• 
Roland, James Nicbcl and Milton L. Rosenberg (by invitation), San Francisco, Calif. 

niPERPARATinnOIDISM, A CURABLE DISEASE, AMTH EmPIIASIS UPON THE RenAL MANI¬ 
FESTATIONS OF THE Disease. Robert W. Schneider and L. J. McCormack (by invita¬ 
tion), Cleveland, 0. 

Effect of Oxisteroids (DOCA, Compounds E, F and S) on the Imiiritora Action 
OF Antibiotics on Cultures of Bacteria and E. Histolitica. Harrj' Seneca and 
Ellen Bergendahl (by invitation), Ncu* York, N. Y. 

Free-Flom* Versus Spihncteric Mechanisms in Ureteral Transplantation. Donald 
R. Smith and (by invitation) Robert Wlulrock and Alvin Rntncr, San Francisco, 
Calif. 

Osseous Phlebography in Conditions of Urologic Interest. Donald R. Smith and 
(by invitation) H L, Stembach, N. L PetraUs, R. S. Gilfillan and P. A. Lahr, San 
Francisco, C.alif. 

Delated CYSTOORArnY. Charles Af. Stewart, Los Angeles, Calif, 

Technique of Transurethral Prostatic Resection. Roderick Turner (by invitation)» 
Roger W. Barnes, R, T. Bergman and (by invitation) Henry L. Hadley, Los Angeles, 
Calif 

Clinical Features and Chemical Morphology of Semen and Some of Its Variations. 
Edward T. Tyler and Heron Singher (by invitation), Los Angeles, Calif. 

Fixation of the Urine Reaction as a Factor in the Cause and Management of Uri¬ 
nary Caix:uli Julius H Winer, Beverh' Hills, Calif. 

Organization of a Stone Registry, wtth Demonstrations or Analytical Methods. 
Hans H Zinsser and Harold Frankl (by invitation), and Donald A. Gharnock and 
JayJ Crane, Los Angeles, Calif. 


TECHNICAL EXHIBIT 


Mr. William P. Didusch, Chainnan 


NAME AND ADDRESS OF FIRM 
American Cystoscope Makers, Inc., New York, N, Y, 
Astra Phamaceutical Products, Inc , Worcester, Mass. 
Ayerst Laboratories, New’ York, N. Y. 

C. R. Bard, Inc., Summit, N. J. 

The Birtcher Corporation, Los Angeles, Calif. 
Coca-Cola Company, Atlanta, Ga. 

Hoffmann-LaRoche, Inc., Nutley, N. J. 


BOOTH NUMBER 
25, 26, 27, 28, 20, 30, 31 

. 6 

34 

18, 19, 20 
1 , 2 
36 
12 
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Liehel-Fiarsheim Company, Cincinnati, 0.22, 23 

Mallinckrodt Chemical Works, St. Louis, Mo.13, 14 

V. Mueller and Company, Chicago, Ill.15, 16 

National Electric Instrument Co. Inc., Elmhurst, N. Y.4, 5 

Nepcra Chemical Company, Inc., Yonkers, N. Y.21 

Parke, Davis & Company, Detroit, Mich.24 

Pfizer Laboratories, Brooklyn, N. Y. S 

Radium Chemical Company, Inc., New York, N. Y. 35 

The Radium Emanation Corporation, New York, N. Y. 32 

W. B. Saunders Company, Philadelphia, Pa. 11 

Schering Corporation, Bloomfield, N. J. 17 

Sharp & Dohme, Division of Merck & Co., Philadeli)hia, I’a. 3 

E. R. Squibb and Sons, New York, N. Y. 7 

The Williams & Wilkins Co., Baltimore, Md.33 

Winthrop-Stcarns, Inc., New York, N. Y.9, 10 
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irYPERTEVSrOX DUE TO RENAL COMPRESSION RESULTING FROM 
SUnCAPSULVR HEMATOMA 

WILIilAU I l:^Gl:L AND IRVIN’C II. I’AGL 

7 mm the Department of 7 rolomi and the Hcminh Duiium, I he Chiclantl Clime Donnilntion 
and 1 he I mill 7- Hunts hluentlnnnl Inslitiitc, Cleictand, Ohio 

In 1930, Page' demonstiatcd that evpoiimeiital In pci tension could be pio- 
duced in an animal by m rapping one of its kidneys in cellophane ii Inch resulted 
in the fonnition of tliick, dense, scar tissue aiuiind the kidney Pago pointed out 
that the liypei tension did not result from eomprc-ssioii of the renal artciv, but 
lather from thanges in intraicuul hemod\naniies piodiued by the film bull siii- 
rounding the pircnchjma In a dog ha\ingh\pertensioii that is pioduted in this 
manner, renioial of the kidney usually results in the return of the niteiial 
pressure to iioimal levels Page suggested m that same rcpoit that the cluneal 
counteipart of the hypertension he deseribcd might be found in organising liema- 
tonias following peiircnal licmorihagc resulting from neeidental oi perhaps severe 
surgical dam igo to the kidney The c ise to be dcseribcd appeal s to i epi eseiit this 
t\ po of problem 

A19 year old man w ,is fust seen by Dr John Tucker of the medical dcpai tiiient 
on Septemboi 9, 1933 The patient’s picseiitmg complaint w.is hcidiclie Two 
rears before oui esammatiou, liis collegeentrnice phjsieal csaimiintioii hid 
shown him to bo hypoitciisno Siiuc tint tunc, liis blood pressure hid ranged 
beta eeii 170/110 and 158/90 mm Ilg, at no time was it found to be noi inal Four 
months before e\amuiatioii, he began to ha\c occipital liendacho that occurred 
primarily in the late aftcinoon, was relieved by aspirin, and usually was asso¬ 
ciated with stiffness of the postoiior muscles of the ncek The family 1 t 

negative for livpeitensive vascular disease, vnth the cvcentim. ii, 
aunt had hy pci tension at the age of 58 The patient could remembo”'''^ 
there was no histoiy of flank pain, no hematuria, and no nocturia I^ T 
football dunng his high school yeais,and although there was no d r , 
of injury to the kidney, he stated that aftci a game he frenueiitk-V'i ? 

and sorenesh in A aiiou& locations ^ nd pain 

Physical examination ^e^calcd a healthy appealing joung i 

inches m height and weighed 149>^ pounds His blood pressure was irs/i 
Hg Evammation of the oculai fundi revealed a giade H aiteiiolai 
no sclerosis, no hemorrhages and no exudates The left bordei of 
was 8 5 cm fiom the midsternal line in the fifth intercostal space Tl 
muimurs The aortic second sound was loudci than the pulmonic 
The lung fields were clear The findings on examination of tlm 
normal “''domen were 

Read at annual meeting, North Central Section of American Tlmi 
Detroit,Mich October7-9,1954 Associatmn 

^ Page, I II Method for producing persistent h>portension b\ collrv i ' 

273 274,1939 Also Page, I H Production of persistent arterial hvnprfo.f’'^ Scionntx no. 

perinephritis J A At A , 113 240-248, 1930 bjSlop,; fno' 
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Fig. 1. Retrograde right pyelogram made following presacral oxygen insufflation. Note 
deformity of pelvis and also striated calcifications along lateial margin of kidney. Renal 
outline snows no tumor. 

Roentgenographic examination of the chest showed the transverse cardiac 
diameter to be within normal limit; the lung fields were clear. An x-ray film 
showed both kidneys to be in normal position. The entire right kidnej' seemed to 
be covered vith many linear streaks of calcification up to 5 mm. in width. An 
excretory urogram done with neo-iopax showed prompt excretion of the dj'e on 
both sides, and the total function appeared to be normal. The left renal pelvis 
was normal. The right renal pelvis was atypical, with flattening of some cal^'ces 
which suggested compression. Presacral oxygen insufflation ga\i'e good contrast 
outline of the right kidne}'^ and indicated that the calcifications were limited to 
the renal outline (fig. 1). 

The hemoglobin content was 16 gm. per cent with a cell volume of 51 cc; the 
white blood cell count was 5,300, An Addis count was made: the specific gravity 
was 1.035; there was 0.08 gm. of protein per 24 hours; no red cells; 550,000 white 
cells; and no casts per 12 hours. The blood urea was 21 mg. per cent. A mannitol- 
para-aminohippurate clearance was done: the renal blood flow was 1451 cc per 
minute, the plasma flow 825 cc per minute, the glomerular filtration rate 141 cc 
per minute with a filtration fraction of 0.17. A test of vascular responsiveness to 
many vasoactive agents was performed with the blood pressure being recorded 
from a catheter placed in the brachial ai’tery. The administration of repeated 
doses of tetraethylammonium, starting with 1.25 mg. per kilogram and increas¬ 
ing to 2.5 mg. per kilogram, revealed no evidence of increased neurogenic tone. 
With the first dose of TEA, there was a slight depression in blood pressure, but 
the three consecutive doses of 2.5 mg. per kilogram gave only pressor responses. 
This pattern is distinct from that seen in experimental animals with neurogenic 
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hypei tension and is similar to tlmt seen in animals ivith experimental renal hyper- 
tension. In animals ivith expeiimcntal iieiirogenic hj-pertension, repeated intra¬ 
venous doses of TEA cause repeated depressor i espouses, while in animals with 
experimental lenal hypertension, the first injection of TEA may gii'C a depressor 
response, and, following this, pressor responses are rapidly obtained. There was 
no appicciable icsponse to intravenous serotonin cither before or after TEA; this 
also followed the pattern of experimental renal hypertension. 

A right nephrectony was advised. The kidnei' was exposed through the usual 
lumbar incision with removal of the twelfth rib. The kidney was found to be 
oomplotelj’surrounded bj’ a haid, bonelike shell that extended all the way around 
to the hilus of the kidney, but theie was no evidence of compression of the renal 
vessels. It was impossible to lemove the shell without sacrificing the kidnej', and 
therefose a nephreetoni 3 ’ was performed. 

The pathologic examination of the kidnej' that was removed was reported as 
follows: Gross: “Submitted is the right kidnej' weighing 220 gm. and measuring 
11.0 by G..5 by 2.0 cm. The capsule is firmlj' adherent to the cortex. On palpa¬ 
tion, the cortex in its peripheij' feels firm and calcified. Section rei'eals a large 
capsular cj’St, measuring 9.9 cm. in greatest diameter. Its wall is firmlj' calcified. 
It is filled with a thick golden fluid. The remaining renal parcnohj’ma has a 
peculiar dull brown appearance; the leiial cortex measures 1.3 cm. in thickness; 
tlio cortex and medulla, 3.3 cm. in thickness” (fig. 2). Microscopic; “A section of 



rnrm'nf 'p'l!?™'' “*■ Operation. Subc.ap-iular c\>it surroumicil bv dense 

mctbdla ^ * present, ^ofc absence of any demarcation between renal cortex and 
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decalcified cj^st wall reveals it to be made up of dense fibrous tissue in part vas¬ 
cularized. There are occasional lymphocytic foci, and in one area there is hetero¬ 
topic bone formation containing normal cellular marrow. The adjacent fatty 
tissue contains fresh hemorrhage.” 

Sections of the kidney showed subcapsular fibrosis and focal lymphocyte de¬ 
posits. There was an occasional scarred glomcmlus. Here and there an arteriole 
was thickened and hyalinized. The final pathologic diagnosis was calcified old 
perinephric hematoma, heterotopic bone formation, chronic nephritis, necrotizing 
arteriolitis. 

During the first 5 da 3 "s of the patient’s hospital sta 3 ^ preceding operation, 
the blood pressure averaged 140/89 mm. Hg, and ranged between 156 and 120 
systolic and between 102 and 80 diastolic. During the first week following 
nephrectomy, his blood pressure averaged 118/72 mm. Pig, the systolic range was 
130 to 100 and the diastolic 90 to 64 mm. Hg. The postoperative course was com¬ 
pletely uneventful. 

Follow-up examinations during the 3 ’'ear since operation have revealed normal 
blood pressure levels (range of 100 to 130 S 3 'stoIic, and 64 to 90 diastolic). Renal 
excretoiy functional tests 4 months after operation ivere normal. 

DISCUSSION 

It would seem that this case clear^’^ is a clinical example of the “cellophane 
kidney” of experimental h 3 ’-pertension. Relatively few examples have appeared 
in the literature. Farrell and Young- reported Itypertension in a bo 3 ’’ following 
injury to the right kidne 3 L At operation a large cyst surrounded the kidney. The 
cyst wall that was made up of firm, collagenous tissue tightly held the renal paren¬ 
chyma. Removal of the kidne 3 ’' reduced the arterial pressure to normal. 

A case is described by MacKa 3 ’-, Proctor and Roome^ in which a fibrous IniH 
developed around a kidney following operation for removal of a renal calculus. 
The unusual densit 3 ’’ was attributed to a B. proteus infection. Sei-ere hyperten¬ 
sion developed which was cured by nephrectom 3 '. Ha 3 nvard'' reported a case of 
h 3 ^pertension that developed following a plastic operation for lydronephrosis, 
and he warned of the possible danger of the development of lypertension fol¬ 
lowing renal surgeiy. In view of the large number of renal operations being per¬ 
formed, this type of h 3 '^pertension must be regarded as a rai'e complication. The 
possibility of its development, however, should remind us of the importance of 
avoiding undue surgical trauma to the kidne 3 '' its capsule, and the advisability 
of performing operations vithout completely delivering the kid 1103 ^ into the in¬ 
cision, whenever possible. 

It is well to point out that not all perirenal hematomas produce hypertension 
and we have seen many which did not. Transient hypertension has been noted 

= Farrell, J. I. and Young, R. H.; Hypertension caused by unilateral renal compression. 
J.A.M.A., 118; 711-712, 1942. 

^ MacKay, A., Proctor, L. D. and Roome, N. W.: Hypertension after removal of a ren.al 
calculus. Can. iSI. A. J., 50 : 328-331, 1944. 

^ Hayward, W. G.: Renal surgery as cause for renal ischemia. J. Urol., 61: 486-490,1944. 
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with perirenal hematoma which returns to normal with reabsorption.^’ It is 
reasonable to assume that subcapsular hemorrhage is more likely to produce renal 
compression than is extracapsular hemorrhage that has the free retroperitoneal 
space in which to expand. We have seen several extracapsular hematomas, both 
recent and old, showing no tondenej' to produce hypertension, 

SUMMAIIY 

A case of hypertension in a 19 3 ’car old man is presented which was cured by 
removal of a kidney that was being compressed by an old, calcified, subcapsular 
hematoma. 

This example, together with other reported clinical cases, leaves little doubt 
that unilateral renal compression can produce hj'pertcnsion that maj- be severe. 
It appears to be comparable to experimental hj’pertcnsion produced bj’ wrapping 
a kidney in cellophane or similar material which produces a thick fibrous hull 
around the kidney. 

It is suggested that subcapsular hemorrhage and hematoma are more likely to 
produce hypertension than is perirenal hematoma. It is also pointed out that not 
eveiy perirenal hematoma produces hj'pertcnsion. 

There is no reason to believe that calcification demonstrable on roentgenograms 
is an essential diagnostic feature. A thick, fibrous, radiolucent envelope sur¬ 
rounding the kidney could produce hj'pertension. 

Our patient, although a high-school football player, gave no history of specific 
renal injuiyand never had had gross hematuria. This suggests the importance of 
careful inquirj' as to possible renal trauma in patients with recent hj’pertension, 
especially in the young ago groups. 

^Killian, S, T. imd Calvin, J. K.: Renal hypertension in children: clinicopathologic 
studies. Am. .1. Dis. Child, 62: 1242-1272, 1041. 

299 194l'’ essential hypcitension in childhood. Am. J. Dis. Child, 61: 2S0- 
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MECHANISMS OF HYDRONEPHROSIS; NEWER 
INVESTIGATIVE TECHNIQUES 

LESTER PERSKY, JOHN P. STORAASLI and GEORGE AUSTEN JR. 

From the Department of Surgery, Division of Urology, and the Department of Radiology, 
University Hospitals and Western Reserve University School of Medicine, 

Cleveland, Ohio 

As defined by Hinman, “hydronephrosis is the term applied to the renal 
changes of distension and atrophy which follow urinary obstruction. The fluid 
causing the distension is urine, and the condition presupposes continued secretion 
of urine in spite of the obstinction.” Complete obstruction of the excretory duct 
of other glands of the body is followed by a primarj’’ type of atrophy without ap¬ 
preciable dilatation and with almost immediate cessation of function of the organ 
involved. This type of atrophy does not occur when the kidney is similarly 
treated. Investigation has revealed that the development of hydronephrosis and 
hj'^dronephrotic atrophy is possible because of the reabsorption of contents from 
the renal pelvis. This phenomenon prevents intrapelvic pressure from rising 
above the level of effective filtration pressure and thereby allows continued 
production of urine. 

In spite of the vast body of clinical and experimental data which has Ijeen 
accumulated on the subject of hydronephrosis, certain mechanisms permitting 
continued function of the obstiaicted Iddney remain obscure. In a recent review 
of the subject,' Prather has summarized the basic contributions to this study of 
Hinman, Fuchs, Narath and others,^- ® and he has outlined the defects in 
our present concept of the mechanics of this process. Although reabsorption or 
backflow may apparently occur by one or more of several mechanisms, this re¬ 
view emphasizes the fact that evidence is lacking to demonstrate whether one of 
these plays a more important role than another and/or whether any one of them 
has a selective function at any particular stage in the course of the process. It is 
apparent that the content of the obstructed renal pelvis is not simply an accumu¬ 
lation of normal urine, for it becomes more dilute as the degree of hydronephrosis 
progresses, and eventually it is essential^ nothing but water and salt. Also, it 
has been shown that certain parts of the content of the hydronephrotic sac ulti¬ 
mately gain entrance into the circulating blood stream. 

In an attempt to clarify this problem, we have experimentally utilized radio¬ 
active tracer techniques which, it was anticipated, would permit a definitive 
tracing of the transportation of pelvic contents that are apparently returned to 

Read at annual meeting, North Central Section of American Urological Association, 
Detroit, Mich., October 7-9, 1954. 

^Prather, G. C.: Medical progress. Hydronephrosis. New Eng. J. Med.. 250 : 944-952, 
1954. 

- Hinman, F.: Hydronephrosis. I. The structural changes. Surgery. 17: 816-S35, 1945. 

® Hinman, F.; H 5 'dronephrosis. II. The functional changes. Surgery, 17: 836-845,1945._ 

< Fuchs, F.; P 5 "eloven 6 ser Reflux und Hydronephrose. Eine Untersuchung iiber die 
Pathogense der Sacknieren. Deutsche Ztschr. f. Chir., 224: 353-38?, 1930. 

^ Narath, P. A.y. The hydromechanics of the calyx renalis. J. Urol., 43: 145-176, 1940. 

® Tuffier, M.; Etude Clinique et E.xperimentale sur L’hydronephrose. Ann. des Mai. 
Org. G 6 nito-Ur. 12:14-40,1894. 


740 



MECHANISMS OF HYDIIONEPIIIIOSIS 


7-tl 


the blood stream. In addition, ive hoped to determine more accurately the onset, 
rate and amount of reflux in relation to the degree of intrapelvio pressure and to 
correlate the influence of molecular or particle size ivith this phenomenon. A pre¬ 
liminary report of initial observations derived from this study is presented here¬ 
with. 


MATEHIAl. AND METHOD 

All of the experiments were earried out on healthy mongrel dogs weighing from 
10 to 12 kilograms. Under nembutal anesthesia, acute and complete obstruction 
was created by ligating the ureter close to the ureteropelvic junction around a 
tube leading to a mercury manometer. As a component part of the apparatus, 
a special two-channel needle was designed which permitted the exchange of 
pelvic contents without change in intrapelvic pressure, ns noted on the attached 
manometer. Obsoiwations were made over a period of one hour in each experi¬ 
ment. The animals individually received 200-300 cc of 5 per cent gluco.se in iso¬ 
tonic saline during the one hour period of study. When technical failures occurred 
or when easy exchange through the two way needle was not possible, the animal 
was discarded. 

The dogs were divided into control and experimental groups. Two control 
animals were used to obtain simple pressure curves in the renal pelvis when the 
latter's contents did not contain radioactive material. The experimental animals 
were divided into four groups. Each of the first three groups was studied with one 
of three different radioactive materials. In the fourth group the three radioactive 
materials were employed in the absence of ureteral obstniotion. 

Three radioactive materials were used in this exercise in an attempt to obtain 
information regarding the influence of particle size on pelvic backflow. Normally, 
particles the size of sodium, molecular weight 23, and glucose, molecular weight 
180, get back into the circulation. I'** as a sodium iodide, molecular weight 131, 
was used as a freely diffusible ion. Semm human albumen labeled with 
molecular weight roughly 50,000, a particle of larger size, was used to determine 
whether or not protein material could gain access to the blood stream. To deter¬ 
mine whether or not colloidal particles could gain access to the circulating blood, 
radioactive colloidal gold (Au‘®®) was also used. The average size of the colloidal 
gold particles is micron, thus approaching macroscopic dimensions. 

In the experimental group of animals, approximately 250 microcuries of ra¬ 
dioactive material were used to irrigate the pelvis. In each case the radioactive 
material was diluted to approximately 30 cc for irrigation purposes. At the start 
of each experiment the pelvic content was replaced with the radioactive material 
to be studied. The manometer tubing was also filled with the isotopic substance 
to insure against dilution. In an attempt to have a constant concentration of 
radioactirdty immediately adjacent to the pelviocalyceal mucosa, intermittent 
irrigations were carried out without modification of the pressures as road on the 
rnanometer. The two-way needle permitted aspiration and simultaneous injec¬ 
tion of the radioactive material without change in pressure. 

At the start of each experiment blood samples were obtained from the jugular 
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PRESSURE 
MM. OF HG 



PRESSURE FIG. 2 

MM. OF HG 



Fig. 1. Intrapelvic pressure curve, measured in mm. Hb. obtained during course of 60 
minutes after complete obstruction of ureter in control dog. 

Fig. 2. Same as figure 1. 


vein of the animal, and repeat blood samples were taken every 5 minutes there¬ 
after for 1 hour. Obseiwed intrapelvic pressures were recorded at the time each 
sample of blood was obtained, hleasurements of radioactivity of 3 cc samples of 
whole blood were made with a well-type scintillation counter, utilizing a thal¬ 
lium activated sodium iodide ciystah* The counts per minute of each sample 
were grapliically correlated with the intrapelvic pressures read at the time the 
samples were withdrawn, as is noted in the aceompaning graphs (figs. 1, 2, 3). 


RESULTS 

From the control animals, tj^pical intrapelvic pressure curves were obtained 
following the e.\perimental production of complete ureteral obstruction (figs. 1 
and 2). The pressure rises fairly rapidlj' and usually falls after a peak has been 
reached at 15 to 20 mmutes. The decline in pressure during the e.xperimental 
period of 1 hour never reaches the initial low level. The pressure curves obtained 
in the experimental groups show the typical rise and fall in pressure as obseiwed 
in the control animals. 

Figures 3 through 6 illustrate the results obtained with iodinated albumen as 
the irrigating solution in the pelvis. The measurement of increasing radioactivity 
in the peripheral blood is a direct indication of pelvic reabsorption. The curves of 
radioactivitj’’ are superimposed on pressure curves obtained simultaneously to 
show the relationship of rise in blood concentration with the rise and fall in pehdc 
pressure. 

Figures 7 and 8 show the results obtained when I'®' as iodide was used under 
similar circumstances. Figures 9 and 10 give the results using radioactive colloidal 
gold. It should be noted that although there is definite e^’idence of radioactivit}’" 
ndthin the peripheral blood when using the latter material the concentration in 
no way approximates that obtained with the previouslj' used isotopic materials. 
The explanation of this obseiwation lies probably in the fact that colloidal gold 
is rapidly removed from the circulation by the reticuloendothelial system, espe¬ 
cially that of the liver and spleen. To substantiate this conclusion, the liver, 
spleen, and kidney were assayed for radioactivitJ^ The results are recorded in 
table 1. 

The efficiency of the counting system was such that 1 microcurie of radioactive iodine 
gave approximately 900,000 counts per minute. 
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Fig 3 Curves depicting time correlation of chntigcs in intrapelviu jiressure nnd mens 
urements of radioactivity of lodinated albumen in peripheral blood after complete obstruc 
tion of ureter and placement of test material in renal pelvis of dog 

Fig 4 •, lutrapelvic pressure 0> Hadioactivity counts m peripheral blood 
Fig 5 Same as figure 3 


Fig 6 Same ns figure 3 
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Table 1. Radioactivity measured in counts per minute recovered from reticuloendothelial 
system after colloidal gold has been placed in obstructed renal pelvis of dog 



Exp. V 

Exp. vm 


414,000 

1,435,500 


?Nplf*P.TV - . . 

42,350 

295,042 



35,255 

1,870,933 


TCirJnpy .| 



To obviate the possibility that was separated from albumen in the experi¬ 
ment in which iodinated serum human albumen was used, periodic samples were 
assayed for radioactir'-e protein bound content within plasma. It was found that 
98 per cent of the radioactivity measured in the blood was in the protein bound 
form.* 


DISCUSSION 

The results obtained in these experiments corroborate the observation of others 
that reabsorption of pelvic contents does occur. The backflow or reflux of pelvic 
content is the explanation offered for the continued renal secretion of urine until 
hydronephrotic atroph}'' ultimatelj'- ensues and a fluid-filled sac remains. In this 
connection, it is of interest to note in our experiments that as the pressure within 
the pelvis falls the concentration of radioactivity in the peripheral blood contin¬ 
ues to rise. However, the greatest blood concentration of radioactivity is achieved 
only after the pressure within the pelvis has reached a peak and has started to 
fall. In those instances in which the pressures remained high for a longer period 
of time (fig. 6), it can be seen by the low counts in the peripheral blood that 
backflow is at a minimum. On inspection of the curves obtained with ionic I'®' 
alone (figs. 7 and 8), it appears as though the rise in radioactivity ivithin the 
blood is far more rapid with this material than with the others and that retro¬ 
grade diffusion takes place immediately. This is to be anticipated since one is 
using a freely diffusible ion. As was mentioned previously, the levels of radio¬ 
activity obtained with colloidal gold never approach the peak obtained with the 
other two isotopes, since the reticuloendothelial system of the liver and spleen 
rapidly remove the colloidal substance from the lilood. This is evidenced by the 
high concentration of radioactivity obtained when these organs were assayed. 

Mere contact of the radioactive material with the mucosa of the pelviocalyceal 
structures does not in itself permit reabsorption, since in nonpressure experi¬ 
ments low or no radioactivity could be detected within the peripheral blood. This 
confirms very early experiments in which strychnine, when placed in the renal 
pelvis, had no toxic effects upon experimental animals until ureteral obstruction 
had been effected.® 

The rapidit 3 ' with which backflow or reabsorption occurs is of importance 
since it maj"^ have some bearing on clearance techniques when applied in the 

* The protein bound determinations were performed by precipitating the plasma pro¬ 
tein fractions with trichloracetic acid, washing the filtrates three times with isotonic saline, 
and then measuring the radioactivity of the precipitate and comparing this to the total 
count obtained within the plasma. 
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presence of obstroctivo disease states. Selkurt has previously noted diminution 
in clearances during experimental increases in ureteral pressure." Ko attempt was 
made to explore such techniques in these experiments. 

That backflow or reabsorption of pelvic contents is not a simple diffusion proc¬ 
ess is evidenced by the fact that one is able to recover within the peripheral 
vascular sj’stem molecules of the size of albumen and p.artielcs of the order of 
Kflth micron. The fact that the radioactive colloidal gold gains access to the 
vascular system and distant reticuloendothelial structures supports the conclu¬ 
sion that, at least under the conditions of this experiment, the best explanation 
for the backflow is on the basis of a mcchamsm wliich permits ready access of 
pelvic contents to the blood stream rather than on the ba.sis only of a pyolo- 
lymphatie or pyclo-intcrstitial backflow. It is a well known fact that colloidal 
gold, if injected subcutaneously or intcrstitially in other sites, remains relatively 
fixed in these areas.* 

A possible route of transport wliicli has been discussed is that of pj’eloUibular 
backflow. Some authors believe that there is a circulation of albumen uitliin the 
tubules, and our studies do not completely eliminate this possibility. Certainly, 
in the case of iodinated albumen this could bo a mechanism for backflow.* Early 
studies by O’Couor have shown that, in the prcseuco of obstruction, India ink 
can be found in the pro.vimal tubules.'* Thus, a tubular circulation of albumen 
might be in effect hero. However, it is unlikely that the tubular epithelium could 
handle particles the size of colloidal gold. 

Several attempts to obt.ain radioaiitographs failed to illustrate the anatomical 
distribution of radioactivity in the kidney. Nevertheless, in one instance there 
was evidence of radioactivity uniformly dispersed around the pelviocalyceal 
structures, with some activity extending peripherally to the renal cortex beneath 
the capsule. It is possible that tc.ars in the renal parenchyma, an e.\perimeutal 
observation noted by Rolniek and Singer, is the route for backflow, and that the 
activity seen in the one radioautograph is a reflection of this phenomenon," 
Before any conclusions can be drawn from this technique, further studies with 
modifications will have to be undertaken. 

Further aims of this study should include investigations of rates and definitive 
routes of reabsorption and of renal clearances under conditions of prolonged 
obstruction in order to determine what differences e.vist between the acute and 
chronic preparation. A further corollary study would bo the investigation of the 
influences of modifications of perirenal pressure on backflow measurements. It is 


' Selkurt, E. E , Brandfqnbrencr, M. and Gcller, H. M. ■ Effects of ureteral pressure in- 
handling of cJectrolj’tea and water. Am. J. Physiol, 

®cnte, P, J., King, D. P. and Friedell, H. L.‘ The use of radioactive 
serous effusions of neopiastic origin. Surg., Gynec. & 

UDSt., yo: iUi~7iu, 1053. 

166-^1023^^06 variations in the differentiation of renal disorders, J,A,M,A., 

1021 ^ " pelvis, an experimental study J,A,M,A„ 77: 108S, 

Hclcwk, H, C, and Singer. P, L,: Effects of overdistension of the renal pelvis and 
ureter, A study on pyelovenous backffow. J. Urol,, 67; S3t-S38,1047. 
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anticipated that refinements in techniques would permit continuous radioacti\''e 
flow measurements by utilizing various counting rate devices. This would allow 
for continuous measurements of radioactivity over the entire period of observa¬ 
tion and permit absolute correlation with pressure changes. 

SUMXLARY 

In summary, we may conclude from these studies of acute ureteral obstraction 
in animals that reabsorption of pelvic contents is a phenomenon which takes place 
rapidly and that it permits large particles to enter the blood stream. The nature 
of the particle size studied suggests that p\"elo\-enous backflow is the main route 
of transport, and that for at least the larger particles there must be actual tears 
in the lining of the pelvis and adjacent vascular spaces. 
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SURGICAL TREATMENT OF HORSESHOE KIDNEY: COMPARISON 
OF RESULTS AFTER VARIOUS TYPES OF OPERATIONS 

ORMOXD S CULP and J \MCS R WINTERRINGCR 
From the Section of L rology, Mayo Clime and Mayo Foundation, Rochester, Minn 

Successful surgical tieatmont of hoiscshoc kidney is no longer a nov'clty. The 
\oluminous literatiiie that has accumulated during the past 20 j'cars abounds 
■with accounts of giatifying postoperative lesults Most of these, howeier, have 
been isolated case lepoits or analyses of very small groups of patients 
It is geneially agreed that pathologic piocesses in either half of a hoiseshoe 
kidnej’ desene and demand the same therapeutic considerations as similar 
lesions in nonfused kidneys There aic widely divergent opinions, however, 
regarding the significaiiee of the fusion per se and the value of some of the oper¬ 
ations that ha^ e been pioposed 

Although horseshoe kidneys are rclativclj common, most of these anomalies 
do not icqiiiro surgical treatment Duimg the 15 yeais fiom 1939 through 1953, 
appiOMmately one fourth of the horseshoe kidneys that w ere diagnosed at the 
Mayo Chiiio were subjected to some type of operation 
It IS not surprising, thoreforo, that the pcisonal c\peiicnco of most uiologists 
in the suigical tieatment of this anomaly has been lather limited and that the 
literature is devoid of critical compaiison of different suigical techniques 
IVc have renewed all of the cases of horseshoe kidneys that ha\e been opei- 
ated on at the Maj o Cliiiio Otliei types of lenal fusion, such as unilateial fused 
kidney and sigmoid or S-shaped kidnej's have been excluded In the eaily pait 
of the twentieth ceiitiiij many hoiseshoe kidneys were noted as an incidental 
finding during abdominal opeiations or they weie mcrelj'' exploied because of a 
palpable mass Two such cases m which secondaiy nephrectomj econtually was 
perfoimed hax’e been included m our senes but all other simple explorations 
have been excluded 

Prom 1912 through 1953, lOG patients with true hoiseshoe kidney had lenal 
operations at this institution It is this group xvhich we haxe studied Males 
predominated m a ratio of 4 1 (table 1) The youngest patient was 5 years of 
age and the oldest G5, but a little more than half of the total numbei weie m the 
third and fouith decades 

All of the patients complained of pain, either in the flank or m the lower part 
of the abdomen The indications foi the initial operations perfoimed at the 
dime weie calculi (with or without hydioiiephrosis), 05 patients, hydronephrosis 
(without calculi) 27, tuberculosis 5, pain only 5, postoperative urinary fistula 2, 
and renal cyst 2 Eightj-seven pei cent of the 106 patients had calculi oi hy- 
dronephiosis oi both 

Onlj' 2 patients weie suspected of haxnng a renal neoplasm and in both cases 
the growth pioxed to be a simple cyst One patient who died 17 years after 

Read at annual meeting North Central Section of American Urological Association, 
Detroit, Mich October 7 to 9,1054 
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Table 1. Age and sex distrihulion oj IDS patients with horseshoe hidney operated on at the 

Mayo Clinic from 1912 through 1953 


Age, Years [ 

Males 

Females 

Total 

0 

1 

1 

0 

1 

10-19 

6 

2 

8 

20-29 

IS 

1 7 

25 

30-39 

23 

6 

29 

40-49 ' 

IS 

3 

21 

50-59 

12 

2 

14 

60-65 

7 

1 

8 

Total 

85 

21 

106 


pyelolithotomj'- M'as found to have an unsuspected carcinoma of the renal pelvis. 
One of the kidne 3 ’’s removed because of hydronephrosis contained an unsuspected 
hemangioma. These vere the only renal neoplasms encountered in the entire 
group. 

In 1 case the fusion involved the upper poles of the kidneys. In another in¬ 
stance the kidne 3 ’’s were said to be joined at the pelves. In all other cases some 
tj'pe of isthmus joined the lower poles. 

The 106 patients included in this studj' had a total of 160 renal operations. 
Seventeen of these were performed elsewhere before the patients were seen at 
the clinic and 6 are known to have been performed elsewhere after the patients 
had been dismissed. The remaining 137 operations were performed at the clinic. 
Eighty-one of the 106 patients had only one operation at the clinic. Ele'i'en 
indhdduals had single but separate procedures on both sides while 14 required 
more than one operation on one or both kidnej’s. Nearlj’’ 40 per cent of all pa¬ 
tients, therefore, eventuallj’' had to have multiple operations. 

Of the 137 operations at the chnic, the lumbar extraperitoneal approach was 
used in 128. Anterior extraperitoneal exposure was employed in 4 cases and onl}^ 
five operations were performed transperitoneall 3 \ Sixteen surgeons contributed 
cases to this series but 82 per cent of the patients were treated b 3 ' 7 of the sur¬ 
geons. Their respective therapeutic plans and operative techniques varied con- 
siderabty. 

The many different surgical procedures lend themselves to a variety of group¬ 
ings, but two basic categories prevailed, as shown in table 2. In 67 of the opera¬ 
tions the isthmus was divided while in 70 it was left intact. Nephrectom 3 '- and 
simple removal of calculi dominated their respective categories and accounted 
for 74 per cent of all the operations. 

POSTOPERATIVE COMPLICATIONS 

No attempt was made to evaluate transient febrile episodes and other minor 
disturbances that followed some of the operations. The significant complications 
appeared to be: urinaiy fistula, 6 cases, hemorrhage 3, pneumonia 3, incisional 
hernia 3, phlebothrombosis 3, fecal fistula 1, cerebral hemorrhage 1, and renal 
failure 1. Most of these sequelae were noted after removal of one half of a horse¬ 
shoe kidney. 






SURGEHY or HORSESHOE KTENEY 


749 


Table 2 Operations on JOG patients with horseshoe Kidney seen at the Mayo Clinic from 1912 

through 1953 


\\ ith Division of Isthmus 

I ithout Division of Isthmus 

Operation 

Mumber 

Operation 

Number 

\ephrectomy 

I 52 

Removal of calculus onlj 

50 

Nepliropexj 

I S 

Removal of calculus and pj'elopltistj 

5 

Nephropesj and removal of calculu'* 

; ^ 

P^cloplasty onlj 

3 

NepUrope\}, pyeloplasl\ and re 

2 

Urcterolysis 

3 

moval of calculus 

1 

Ligalton of vessels 

2 

Ncphrope \3 and pjcloplash 

i ■* 

C\ciaion of evst 

2 

Division onlj 

i * 

Exploration or drainage 

5 

Total 

! 07 

Total 

70 


Table 3 Follow up periods for 77 hung patients operated on for horseshoe kidney at the 
Mayo Clime from 1912 through 1955 


Follow up Period Years 

Patients 

1-5 

21 

0-10 

I 21 

11-15 

9 

10-20 

12 

21-25 

1 3 

20-30 

1 

31-35 

1 4 


FOLLOR'-TJP 

Eighteen patients are known to be dead Seventy-seven liave returned for 
examination or have answoicd qiiestionnaiies The fate of the lemaining 11 is 
unknow n 

Early deaths Theie w eie 2 deaths soon after nephrectomy foi hydronephrosis 
One of these patients died of pneumonia on the seventh postoperatix'e day and 
the other died in uremia on the eleventh day after operation The opeiative mor¬ 
tality rate for the entire series, based on the number of operations, w as 1 5 per 
cent A third patient died at home 2}^ months after nephiectomy foi tubercu¬ 
losis, and a fourth died of renal insufficiency months aftei bilateral calculi 
had been lemoved 

Late deaths Five patients eventually died of renal insufficiency after operations 
for ealcuh but they lived for 3, 13, 15 and 29 years, respectively In all proba¬ 
bility the opeiations added to the longevity of 4 of these patients 

Five additional deaths which occiiired 1, 2, 4, 20 and 21 years after operation 
w ere due to cardiovascular diseases and xx ere not related to the hoi seshoe kidney 
oi the operations 

Four othei patients died 3, 4, 5 and 26 years aftei operations for ealcuh but 
no accurate details could be obtained regarding their teiminal illnesses 

Living patients The average interval betxveen operation and last report on 77 
patients was 11 5 years (table 3) Fifty-six patients xvere m excellent health and 
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21 ^vere ailing. Nine of the ailing had chronic renal disease (calculi or pyelo¬ 
nephritis or both), 7 had no urologic troubles but -were incapacitated by car¬ 
diovascular disease (4 cases), peptic ulcer (2 cases) or herniated inteivertebral 
disk (1 case), and 5 complained of vague pains which were difficult to evaluate. 

General results. Of the 95 traced patients, 56 had no further complaints, 7 
were relieved of all renal s^unptonis but were troubled by unrelated ailments, 
5 had urologic relief but died 1 to 21 years later of cardiovascular disturbances, 
and 4 eventuall}’- died of renal insufficiencj' but sunuved for 13 to 29 3 ’ears after 
the removal of calculi. It rvould appear, therefore, that at least 75 per cent of 
the patients derived significant benefit from the surgical treatment of their 
horseshoe kidnej>^s. 

vSince it is most unlikelj' that all of the procedures noted in table 2 have the 
same potential values or the same inherent risks, thej"" have been subjected to 
further critical appraisal, as presented in the following sections. 

NEPHRECTOMY 

Removal of one half of a horseshoe kidne 3 ' warrants special consideration, 
not onl 3 ' because it promises to continue to be the most common operation but 
also because it appears to be fraught with some of the most disconcerting com¬ 
plications. 

Indications for the 52 nephrectomies in tliis series were: h 3 'dronephrosis alone, 
21 cases, calculi (with or without h 3 'dronephrosis) 18, tuberculosis 5, postopera¬ 
tive urinar 3 ’' fistula 6 , postoperative hemorrhage 1, and pain onl 3 ' 1. These were 
primaiy procedures in only 37 cases; m the others, one to three operations had 
been performed previously. 

Hemorrhage and fistula formation appear to be the greatest hazards of ne- 
phrectom 3 ’' for horseshoe kidney. Thus, in this series, 3 patients had excessive 
postoperative bleedmg. In 1 of these the responsible vessels in the lower pole of 
the remaining kidne 3 ’^ were hgated 5 hours after the original operation and the 
patient recovered. In the other 2 the hemorrhage was comphcated further b 3 ’’ 
fatal uremia and fulminating pneumonia. In 2 instances there was difficulty 
controlling bleeding during the operation and hemostats were left on the vessels. 
These were removed in 48 hours in 1 case and after 5 da 3 ’-s in the other with no 
subsequent hemorrhage. 

In 5 cases the so-called nephrectom 3 ' failed to include all of the functioning 
tissue on that side and persistent urinar 3 ’- fistulas occurred. Two of these patients 
had undergone the incomplete nephrectom 3 '' elsewhere and 3 were operated on at 
the clinic. In 2 of these cases even the “repeat nephrectom 3 ’^” was too conserva¬ 
tive, for the fistulas persisted. In the other 3, the patients were cured promptly 
when care was taken to remove the istlrmus as well as the remaining lower pole. 
For example: 

Case 1. A man, aged 39 3 'ears, had marked left h 3 ’-dronephrosis and numerous 
small renal calculi (fig. la). A large left renal mass was removed but a portion 
of the lower pole was left in situ, as demonstrated b 3 ^ clusters of remaining 
calculi (fig. 15). A urinaiy fistula persisted even after more stones had been 
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Fio 1 Incomplete initial nephrcctomi a Preopemtive e\creton urogram ahoning 
advanced hj dronephrosis and multiple calculi in left lialf of horseshoe kidnej b, Eacretoiy 
urogram after removal of bulk of left kidnej Note remaining stone bearing caKces to left 
ofvertebrie c, Excrotorv urogram iftor additional calculi acre removed Note functioning 
hydrocaljx in stump of left kidney d, Lacrctory urogram after isthmus and residual por 
tion of left 1 idney acre excised 

evacuated runctioniiig tissue was still pieseiit on the left (fig Ic) Aftei the 
isthmus and this lesidual segment of left kidncj at etc removed the patient had 
no fuither tiouble (fig Id) 

Another uiinaiy fistula that followed simple lenal exploiation was cuicd by 
the first attempt at nephrectomy 'Iwo additional unnaiy fistulas weie noted 
after nephrectomy foi tuberculosis but both healed eventually w ithout further 
surgical tieatment Iheie was 1 fecal fistula after a left nephrectomy but this 
healed spontaneously 

The technique foi division of the isthmus has been reiterated thioughout the 
hteiatuie with many peisonal modifications Since the isthmus can laiy fiom a 
fibrous band to a bioad /one of functioning cortex no one method of sym 
physiotomy is likely' to suffice Thorough oiientation regarding the natuie and 
extent of the isthmus and careful identification of all of the anomalous blood 
vessels seem to be much more important than elaborate methods of suturing 
the remaining cortex Accurate preopeiatne pyelographic studies aie necessary 
w hen delineation of the separate ealy ceal system is attempted, foi many of the 
pelvic ramifications m the isthmus aie not appaient exen aftei the kidney has 
been fieed 
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To insure success and avoid troublesome complications removal of one half 
of a horseshoe kidney should include excision of all cortical tissue to the adjacent 
pole of the remaining kidney rather than simple division at a convenient level. 
If the isthmus cannot be freed easily, subcapsular enucleation over the great 
vessels will simplify the procedure. 

Subsequent excessive bleeding usually comes from the cut surface of the re¬ 
maining kidney. It is imperative, therefore, that hemostasis be complete in this 
area. Simple mattress sutures tied over pads of fat usually suffice. Occasionally 
the isthmus has a separate blood supply which can be ligated. One must remem¬ 
ber, however, that the entii'e blood supply to both segments of the horseshoe 
kidney may enter via the isthmus. Meticulous study of the entire vascular pat¬ 
tern is mandatory if catastrophes are to be averted. In the course of two opera¬ 
tions in this series the surgeon abandoned his original plan to divide the isthmus 
because of peculiarities in the blood supply. 

The large, ill-defined isthmus that extends well beyond the midline has proba- 
bl 3 ^ been the greatest pitfall. There is reason to suspect that these can be managed 
more accurately bj’’ transperitoneal exposure despite the continued popularity 
of incisions confined to the flank. 


CALCULI 

More than 60 per cent of the patients in this series had nephrolithiasis. Al¬ 
though 18 nephrectomies were performed, conservative measures were emplo 3 ’'ed 
in 47 cases. Unfortunately, the treatment of many of these patients antedated 
the appreciation of metabolic disturbances, ureteropelvic obstruction and some 
of the other factors in the etiolog 3 ’^ of calculi. (Our first case of hyperpara¬ 
thyroidism associated with horseshoe kidney was diagnosed in 1954.) 

Thirty-eight patients had 50 simple p 3 mlolithotomies or nephrolithotomies on 
45 kidne 3 ^s. There were 22 known recurrences in 19 patients. Five of the recurrent 
calculi were removed at the clinic and 2 patients had subsequent operations else¬ 
where. In tins group the average postoperative follow-up period was 10 years. 
Seventeen of the 38 patients eventuall 3 '^ claimed to be enjo 3 dng excellent health 
without further recurrences. Six were alive but uremic when last heard from. 
Nine patients died (4 of renal insufficienc 3 ’-, 2 of cardiovascular disease and 3 of 
uirknown causes). The fate of the remaining 6 patients is unknown. 

On the other hand, 9 patients had 10 kidne 3 "s treated by p 3 ’-elolithotomy com¬ 
bined with pyeloplast 3 ’’ or nephropex 3 '- or both. There have been 2 known recur¬ 
rences. Both of these followed P 3 '-elolithotomy and pyeloplasty without s 3 Tn- 
physiotom 3 '^ and nephropexy. In 1 case all of the additional stones 
passed spontaneousl 3 ’^ or were extracted cystoscopically during the first 2 months 
after operation and there have been no recurrences since. It is possible that 
these ma 3 '^ have been minute calculi that escaped removal at the original opera¬ 
tion. The other patient eventually underamnt a pyelolithotom 3 '’ elsewhere. All 
of the 9 patients in tins gi'oup are living 1 to 16 years after operation with an 
average follow-up period of 4.5 3 mars. Two patients have h 3 '^pertension but no 
urologic complaints. The others are as 5 unptomatic. 
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It IS regiottable that these U\o groups of patients are not comparable in size 
and liave not been follon ed foi similar periods It is noten orthy, how evei, that 
most lecurrent calculi lu both groups manifested themselves within 12 months 
after the original opeiation 

The striking difference in results m these two gioups is moie hkely duo to 
impiovcd renal diainage than to numencal variations Recuirence of calculi 
followed 44 per cent of the simple pyelolithotomics and nephrolithotomies and 
plagued 50 per cent of the patients who icceived such treatment Recurrences 
were reduced to 20 pei cent when more efficient diainage of the lenal pelvis was 
provided 

H\ DliONErunOSIS 

Hydronephrosis undoubtedly is the gieatest single menace to hoiscshoo kid¬ 
neys In 21 cases one of the fused kidneys liad to be icmoaed because of fai- 
advanced hydronephrosis without calculi In 10 cases an attempt was made 
to correct the obstruction Roui of the patients reqimed opeiations on both 
kidneys The 23 conseivative jiroceduies included ligation of \ossels only, 1 
case, uieteroljsis onlj 2, symphysiotomy and nephrope\y 6, pyoloplasty w ithout 
symphysiotomy 8, and sjanphysiotomy, pjeloplasty and nephiope\j 0 

Lngatwn of icsseh Theie was no follow-up in the case in which this piocedure 
was performed It is most unlikely that ligation of vessels alone holds much 
promise for success in most instances 

Urclcrolysts Fibious tissue was eacisod from the iireteiopolvic region in 1 case 
and both meters were fieed fiom an inflammatory piesacial mass in the other 
There was dramatic improvement in both cases but those weio unique situations 
and probably should not be compared with moie conventional problems 

Nephropexy Sl\ patients had symphysiotomy and umlateial nephropexy 
Tour had excellent results and were well 3, 5, 8 and 12 jears later The fact that 
2 have failed to show lecurrent lenal calculi is fuithei proof of the success of 
the procedure In 2 cases the hydronephrosis became w orse One of these kid¬ 
neys eventually had to be removed 

Pydoplasty In the 8 pyeloplasties performed without dixision of the istlimus 
three techniques w eio employed The first technique, a Foley Y-plasty, w as used 
in 1 case, with disappearance of all dilatation The second technique, leimplanta- 
tion of the meter, was used in 2 patients, 1 of whom improxed and the other 
became woise The third technique, creation of another communication between 
the meter and the dependent portion of the pelvis, was used in 5 patients, 4 of 
whom showed marked improvement while the fifth had disappointing results 
The 0 patients wuth good lesults have been followed for 1 to 16 years 

Pydoplasty and nephropexy Six patients had combined symphysiotomy, 
pyeloplasty and nephropexy Three of these woie gieatly improved after a 
Foley Y-plasty Two reqmied subsequent nephrectomy aftei reimplantations of 
the uretei The sixth patient underwent creation of a new stoma between the 
uretei and the pelvis and had an excellent result The 4 patients xvith good re¬ 
sults hax’e remained asymptomatic foi 2 to 4 yeais after opeiation 
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Fig. 2. a, Preoperative excretory urogram, b, Excretory urogram 3 years after sj'mphysi- 
otomy and left caliectomy, pj'eioplasty and nephropexy. 

It is noteworthy that 3 of the 4 failures subsequent to pyeloplasty followed 
reimplantation of the ureter and that all 4 of the patients with a Folej’’ Y-plasty 
had gratifjdng results. Unfortunately, there are insufficient cases for adequate 
comparison of similar procedures with and without symphysiotomy. It may be 
significant, however, that calculi recurred only when the isthmus was left intact. 

This small group of cases lacks statistical significance but it demonstrates 
several cardinal facts. Correction of hj’-dronephrosis in horseshoe kidne 3 ’’s need 
not be stereot 3 '^ped but requires careful evaluation of all possible causes of ob¬ 
struction. If there is an 3 ’- doubt about the role of the isthmus, it had best be 
divided or resected. If the ureteropelvic juncture is dependent and funnel-shaped 
simple nephropex 3 ’' will probabty suffice. If there is high insertion of the ureter, 
some dependable t 3 "pe of p 3 mloplast 3 '^ is mandator 3 ^ Furthermore, the surgical 
adjuncts which are emplo 3 md in nonfused kidneys can be adapted advantageously 
to horseshoe kidne 3 '^s. For example: 

Case 2. A man, aged 42 3 mars, had pain in the left flank and was found to have 
h 3 ’'dronephrosis but good function in the left half of a horseshoe kidne 3 '’ (fig. 2o). 
There were calcium oxalate calculi in one of the lower calyces. The isthmus was 
divided, the lower ca^cx was removed, p 3 mloplasty was performed and the kid- 
ne 3 ’ was sutured in a more nearly normal position. All discomfort disappeared 
prompt^. Three 3 mars later the left kidne 3 '’ was essentialb^ normal and there 
has been no recurrence of the stones (fig. 2b). 

OPERATIONS FOB PAIN ONLY 

Five of the 106 patients had no pathologic changes in their kidne 3 ’^s and were 
operated on solety for the relief of pain. The following operations were performed; 
s 3 Tnph 3 'siotom 3 ^ and nephropex 3 q 2 cases, s 3 mphysiotom 3 ^ alone 1, ureterolysis 1, 
and nephreetom 3 ’’ 1. The kidne 3 '^ that was removed proved to be entireU'^ normal. 
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Fig. 3. E\crotory uroiiram 33 years after symphysiotomy and right nephropexy. 

Nevertheless, this was tlio only patient who was relieved. The others continued 
to have the same discomfort. For example: 

Case S. A woman had sympliy.siotomy and right nephro])exy in 1917 at the 
age of 27 because of vague abdominal discomfort. Tliirty-threo years later she 
had similar pain and the upper pait of her urinary tract appeared normal except 
for malrotation of tlie kidney's (fig. 3). 

Guiterrez made a notable contribution when he postulated and elaborated on 
the so-called horseshoe kidney syndrome. But identification of these rare in¬ 
dividuals is a painstaking process of diagnosis by exclusion. 

Although much has been written regarding symptom complexes attributable 
to the fusion alone, there are astonishingly few well-documented examples in the 
literature. Most of the patients who have been lelievod of pain liy symphys¬ 
iotomy and unilateral or bilateral nephropexy had some degiee of pyelectasis, 
ealculosis or infection. It becomes exceedingly difficult to evaluate the lole of 
the fusion per se in the production of pain when one consideis the number of 
patients who have obvious pyelectasis of their hor.se.shoe kidneys but no dis¬ 
comfort. 

Most operations on hoiseshoe kidneys performed solely for the relief of pain 
seem to be doomed to failure unless the candidates for such procedures are 
selected with extreme caution. 

SUSIIIAKY AND CONCLUSIONS 

One hundred six cases of horseshoe kidney tieated surgically at the Mayo 
Clinic from 1912 through 1953 were reviewed. The consolidated experiences at 
one institution, as disclosed in this review, aie offered as further evidence to 
support the impiessions and convictions of many independent authors. 
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It Avas observed that approxinAatel 3 '’ 25 per cent of the horseshoe kidneys 
that Avere diagnosed chnicallj’’ required surgical treatment. Eighty-seA’^en per cent 
of the patients had calculi or hydronephrosis or both, and nearly 40 per cent 
had to haAm more than one operation. A great Amriety of procedures AA^as em¬ 
ployed. More than 75 per cent of the patients eventually had significant im- 
proAmment. 

The operatiAm mortaUt 3 ’' rate, based on 137 procedures, AA'as 1.5 per cent. 
Most of the serious complications folloAved nephrectom 3 ''. PostoperatiAm hem¬ 
orrhage and urinaiy fistula Avere the greatest problems. Meticulous attention to 
the anomalous renal blood supply and remOAml of the isthmus as Avell as the 
diseased half of the kidne 3 ’^ AAdU prcAmut these sequelae. 

Fort3’-four per cent of the simple p3mlolithotomies and nephrolithotomies A\"ere 
folloAA’ed b 3 ’’ recurrence of the stones. When these operations Avere combined 
AA'ith procedures designed to improA'e drainage of the renal pehds the recurrence 
of calculi dropped to 20 per cent. 

H 3 ’’droneplu’osis due to obstruction at or near the ureteropchdc juncture is 
the most common abnormalit 3 ’’ in horseshoe kidne 3 U Man 3 ’’ different operations 
are capable of relieving such obstruction but each case must be appraised care¬ 
fully and thoroughly. When in doubt, the combination of S 3 Tnphysiotomy, 
pyeloplasty and nephropex 3 ’- is the most dependable. 

Operations solety for relief of pain are usually unsuccessful and are seldom 
indicated. 
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UNILATERAL RENAL PAPILLARY NECROSIS 
.1. C. SARGENT* and J. \V. SARGENT 

Renal papillary necrosis, variously referred to as necrotizing renal papillitis, 
necrotizing pyelonephritis, medullary necrosis, papillitis necrotans renalis, etc., 
is not a rare or even uncommon condition. It is, however, most often seen at the 
autopsy table. It is almost invariably bilateral and only rarely is the diagnosis 
made or even suspected before death. At autopsj', the kidneys present a bizarre 
but characteristic picture of ischemic necrosis of the apical portion of the renal 
pyramids. All stages may be seen from simple necrosis to complete dissolution 
and sloughing of the renal papillae. 

Since this condition was first described by vonFriedrcich' in 1877 many cases 
have been reported. The case described by vonFriedrcich was associated with 
hydronephrosis. Gunthori was the first to emphasize the relationship of renal 
papillary necrosis to diabetes, and most of the cases reported subsequently have 
been found in diabetics. E.vccpt for a very rare case apparently caused by retro¬ 
grade injection of a strong contrast medium’ and one ease occurring postpartum,’ 
all the cases reported have been associated with either diabetes or urinary tract 
obstruction. Edmondson's series’ indicates 00 per cent occurring in diabetes and 
40 per cent with obstnictive uropathies. 

Clinically the condition must be thought of in any severe diabetic with an un¬ 
controllable urinary tract infection. Harrison and Bailey* have emphasized the 
frequency of asymptomatic urinary tract infections in diabetics. In the event 
that such an infection does not respond to treatment or suddenly becomes more 
severe in spite of treatment, renal papillary necrosis must be considered. Likewise, 
diabetic “coma” which is out of all proportion to the degree of diabetes may, in 
fact, be uremic coma due to e.xtensive renal papillary necrosis. Occasionally the 
condition will be brought to light by typical renal colic due to ureteral obstruc¬ 
tion caused by a sloughed renal papilla. Fairly intact papillae may even be passed 
in the voided urine and identified histologically. 

_ Excretory urograms may reveal negative shadows of sloughed renal papillae 
floating freely in the renal pelvis. Braasch and Emmett’ describe the character¬ 
istic urographic findings as the result of erosion and destruction of the renal 
papillae and emphasize the similarities between this and renal tuberculosis or 
advanced nontuberoulous pyelonephritis. 

Read at annual meeting, North Central Section of American Urological Association, De¬ 
troit, Mich., October 7-9, 1934. 

* Deceased. 

‘ Referred to by Edmondson.® 

r.A Gunther, G. \V.:Die Papillcnnekrosen derNiere bei Diabetes. Munch, med. Wchnschr., 
84: 1695, 1937. ^ 

® Eskelund, V.: Necrosis of renal papillae following retrograde pyelography. Acta 
Radiol., 26:548,1945. (Abstracted in J.A.M.A., 130; 1192, 1946.) 

XT T ,18 of kidnej's. Lancet, 2: 187-1S9, 1937. 

and Evans, N.: Necrosis of renal papillae and acute 
rch. Int. Med., 79: 148-175, 1947. 

, _ Significance of necrotizing pyelonephritis in diabetes 

n ‘ Emmett, J. L.: Clinical Urography. Philadelphia: W. B. Saunders 

^o., 1951. 
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It was observed that approximately 25 per cent of the horseshoe kidneys 
that were diagnosed clinically required surgical treatment. Eighty-seven per cent 
of the patients had calculi or hydronephrosis or both, and nearly 40 per cent 
had to have more than one operation. A great variety of procedures was em¬ 
ployed. More than 75 per cent of the patients eventually had .significant im¬ 
provement. 

The operatiAm mortality rate, based on 137 procedures, was 1.5 per cent. 
Most of the serious complications followed nephrectomy. Postoperative hem¬ 
orrhage and urinar}’' fistula were the greatest problems. IMeticulous attention to 
the anomalous renal blood supply and remoAml of the isthmus as Avell as the 
diseased half of the kidney aadU prevent these sequelae. 

Forty-four per cent of the simple pimlolithotomies and nephrolithotomies Avere 
followed by recurrence of the stones. When these operations Avere combined 
AA'ith procedures designed to improve drainage of the renal pelvis the recurrence 
of calculi dropped to 20 per cent. 

Hydronephrosis due to obstruction at or near the ureteropelvic juncture is 
the most common abnormaUt}’" in horseshoe kidney. Many different operations 
are capable of relieving such obstruction but each case must be appraised care¬ 
fully and thorouglrly. When in doubt, the combination of symphysiotomy, 
pyeloplasty and nephropexy is the most dependable. 

Operations solely for relief of pain are usually unsuccessful and are seldom 
indicated. 
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kidney. In all there have been reported only five clear-cut cases of unilateral 
papillary necrosis, treated by nephrectomy with apparent excellent results. 
The authors wish to add airother case. 

CASE heport 

Mrs. A. D., a 01 year old white, married woman, was a kirowir diabetic for 
many years who had not co-opernted in efforts to conti ol her diabetes. On May 23, 
1951 she expcrieitced sudden, severe, left upper quadrant colic followed by nausea 
and vomiting. She bocaitrc progressively agitated, irrational and finallj’ stupor¬ 
ous, and 2 days later was hospitnlizerl in diabetic coma. Positive findings on 
admission included: Temperature 99.-1F, pidse 100 and weak, respirations 30, 
blood piessuie 190/110. Her abdomen was distended and tympanitic with hy¬ 
peractive bowel sounds. There was definite loft costovertebral angle tenderness. 
Rales were noted in the bases of both lungs. A funduscopic e.\amination was 
negative. 

Laboratory studies indicated blood sugar of 416 mg. per 100 cc, and CO 2 
combining power21.4 volumes per cent. A catheterized urine specimen contained 
albumin 3 plus, sugar 4 plus (2 per cent), acetone 2 plus, 15-20 white blood cells 
and no red blood cells or casts. The hemogram was normal except for a white 
count of 17,800 with 3G per cent stab forms and 45 per cent segmented neutro¬ 
phils. 

During the first 16 days of hospitalization she was treated medically with 
insulin and many antibiotics. She was very difficult to stabilize and during this 
time she had a convulsion, thrombophlebitis, and a hypoglycemic reaction as 
complications. A urologic consultation was then sought because of peisistont 
pjairia. 



c.xcretory urogram showing normal right kidney and no function on ieft. i?, 
c.ai\ CCS of 1 t'^'clograms. Right kidney normai. Deformities of middic and upper 

greater ,ilt 'i suggest papiliary necrosia. C, left retrograde pyologram showing 

aliovc ..r. I ‘ , tc erosion of middle calyx, infiltration of coiitr.ast medium into calyx 
, no complete separation of renal papilla in caljw medial to tliis. 
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An excretory urogram (fig. 1, A) revealed the right upper tract to be normal. 
There was no function on the left even m the delayed films. 

Catheters were passed up each ureter with ease. Urine obtained from the right 
renal pelvis was microscopically negative and revealed no organisms on culture. 
No urine was obtained from the left, but washings of the left renal pelvis re¬ 
vealed pus cells. The washings failed to grow any organisms on culture, however. 
Culture of the bladder urine revealed E. coli and Pseudomonas. Specimens from 
the kidne 3 '^s and bladder rvere submitted for complete acid-fast studies which 
proved subsequently to be negative. 

Bilateral retrograde pyelograms again revealed the right side to be normal 
(fig. I, B). The left kidney revealed a bizarre deformity of the middle and upper 
calyces. Another film of better detail (fig. 1, C) showed a large eroded area in the 
middle calyx suggesting complete separation and sloughing of the papilla. The 
calyx immediately above this showed infiltration of contrast medium irregularly 
into the papilla suggesting necrosis and partial separation of the papilla. Medial 
to this another calyx showed a complete separation of the papilla which appeared 
to be floating freely. 

A diagnosis of unilateral renal papillaiy necrosis was made on the basis of 
these findings. The patient was then watched carefullj’’ for another 2 weeks 
during which time her temperature gradually returned to normal and the dia¬ 
betes was under control. HeaAy pyuria persisted, however, in spite of heroic 
doses of every conceivable antibiotic. After 2 weeks an excretory urogram was 
repeated, and when this again revealed a complete absence of function in the 
left kidney it was felt that nephrectomy was indicated. 

Nephrectomy was performed uneventfully on June 25,1954. Except for a veiy 
mild wound infection her convalescence was uneventful and she was dismissed 
on the tAvelfth postoperative day in excellent condition. Her urine was free from 
sugar and had onlj' 6 to 8 pus cells per high powered field in the centrifuged speci- 



Fig. 2 A, gross specimen (left kidney) with adherent capsule reflected. B, left kidney 
transected. Note several pale, necrotic renal papillae 
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men Her diabetes ins leadily controlled with 45 units of insulin dailj Nuic 
months postopeiatuclj she was in excellent health Hei urine was entirely nor¬ 
mal microscopicallj, fiee fiom albumin oi sugai, and negatue tothoGramstain 
The suigical specimen is of particular mteicst Grossly (fig 2, ^1) the thick¬ 
ened capsule peeled with difficulty and re\ealcd the kidney surface lumpj and 
iiiogulai with fine gianulai pitting and laige, pale, nodular areas 

Upon tiansecting the kidney (fig 2, B) one sees the parenohjana to bo quite 
pale and seycral pale ncciotic papillae can be seen Tigure 3 under higher power 
rereals a tjpical papilla fiom which the following microscopic studies weio ob¬ 
tained 

Figure 4 is a low powered mow of the entire pjiannd and we see giossly the 
aiea of neciosis sharplj limited to the renal papilla, an inflammatory rcactiio 



Tio 4 Ion power of renal pjramid seen mflgure 3 Note necrotic pamlla 
2 one of hj-peremia ^ ^ 


With adjacent 
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An excretory urogram (fig. 1, A) revealed the right upper tract to be normal. 
There was no function on the left even in the delayed films. 

Catheters were passed up each ureter with ease. Urine obtained from the right 
renal pelvis was microscopically negative and revealed no organisms on culture. 
No urine was obtained from the left, but washings of the left renal pelvis re¬ 
vealed pus cells. The washings failed to grow any organisms on culture, however. 
Culture of the bladder urine revealed E. coli and Pseudomonas. Specimens from 
the kidneys and bladder were submitted for complete acid-fast studies which 
proved subsequently to be negative. 

Bilateral retrograde pyelograms again revealed the right side to be normal 
(fig. 1, B). The left kidney revealed a bizarre deformity of the middle and upper 
calyces. Another film of better detail (fig. 1, C) showed a large eroded area in the 
middle calyx suggesting complete separation and sloughing of the papilla. The 
calyx immediatelj’’ aboAm this showed infiltration of contra.st medium irregularl}'- 
into the papilla suggesting necrosis and partial separation of the papilla. Medial 
to this another calyx showed a complete separation of the papilla which appeared 
to be floating freely. 

A diagnosis of unilateral renal papillary necrosis Avas made on the basis of 
these findings. The patient AA^as then Avatched carefully for another 2 AA^eeks 
during AA'hich time her temperature gradually returned to normal and the dia¬ 
betes AA'^as under control. HeaA'^y pyuria persisted, hoAvever, in spite of heroic 
doses of eAmry conceivable antibiotic. After 2 Aveeks an excretory urogram AA'as 
repeated, and AA^hen this again revealed a complete absence of function in the 
left kidney it Avas felt that nephrectomy AA'as indicated. 

Nephrectomy AA'as performed uneventfully on June 25,1954. Except for a very 
mild Avound infection her convalescence aa-rs uneA'entful and she AA-as dismissed 
on the tAvelfth postoperative day in excellent condition. Her urine Avas free from 
sugar and had onlj' 6 to 8 pus cells per high poAA'ered field in the centrifuged speci- 



Fig. 2. A, gross specimen (left kidney) with adherent capsule reflected. B, left kidney 
transected. Note several pale, necrotic renal papillae. 
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Fig. 6 . J, high r ; 
nephritis. Severni; . 
ing Kimmeisteil-\\;,..j.. „ 


ramid seen in figure 4. Marked pvolo- 
■-Wiison’s disease. B, giomeruius sliow- 
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zone, and peripheral!}^ rather normal medullary tissue. A high power view 
(fig. 5, A) of the necrotic zone and (fig. 5, B) of the reactive zone reveals marked 
h}'peremia and inflammation which is somewhat unusual in the marked pre¬ 
ponderance of plasma cells. Figure 6, A taken at the base of the pyramid shows 
marked pyelonephritis and in some areas glomeruli. Some of the glomeruli show 
characteristic Kimmielsteil and Wilson’s disease (fig. 6, B). 

DISCUSSION 

It is at present impossible to understand why such a disease process which is 
so characteristically bilateral should be so clearly limited to one kidney. Suffice 
it to say that the condition does exist and should always be borne in mind when¬ 
ever one sees a diabetic patient with an uncontrollable urinary tract infection. 

SUMMARY 

A case is presented of unilateral renal papillary necrosis diagnosed clinically 
and treated by nephrectomy with apparently satisfactory results. 

324 B. Wisconsin Ave., JMilwaulcee 2, Wfs. 
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RENAL VEIN THROMBOSIS IN THE NEWBORN 
B A SMITH, JR 

Biologic awareness of the sjiidromc of renal vein thiombosis in the newborn 
has been wanting No refeienee devoted to it has appeared in the recent urologic 
hteiatuie' ’ ’ = until August 1954“ The pediatiic liteiatiire has a number of 

articles upon the subject, but it behooves the luologist to be famihai with the 
disease 

McClelland and Hughes^ state, “thrombosis of the icnal veins m infants 
causes a larely diagnosed sjndiomc chaiacteiized bj’ sudden onset of hematuria 
01 anuna, shock, and the appearance of palpable lateral abdominal masses in an 
infant usually suffeiing fiom dehydration as a result of a severe diaiiheal dis¬ 
order ” If this sentence is lemembeied, the dinical diagnosis will be made moie 
frequently and the prognosis improv'ed 

CASE REPORT 

M S , a white male infant, was hospitahred by Di Harold Heimaim January 
24, 1954 at the age of 13 days Birth histoiy was normal Anorevia and then 
projectile vomiting began 3 days befoie admission Stools were fiequent, small, 
and soft without melena Onset of acute colicky abdominal pam w as noted about 
9 00 p m , Januaiy 23, 1954, and when first seen by Dr Hermann a mass in the 
light side of the abdomen was present Temperature was 974F The baby was 
dehydrated, eyes were sunken, and the facies drawn and ashen gray There was a 
tendei, firm mass the size of a baby’s fist m the nglit side of the abdomen No 
blood w as noted on rectal examination Hemoglobin upon admission vv as 21 0 gm 
per cent, white blood cells numbeied 23,900/cu mm with 74 pei cent poly- 
moiphonuclear leukocytes The urine was pink and contained 2 plus albumin, 
many white blood cells and red blood cells weie present upon microscopic ex¬ 
amination The patient was hydrated and transfused, and when stabilized in 
regard to shock, barium enema excluded intussusception 

January 25, the hemoglobin had fallen to 15 9 gm pei cent, and leukocytes 
numbered 39,800/cu mm An excretory urogiam was made but no definite 
exciotion of dye was seen and lenal shadows could not be outlined When seen by 
me that evening the mass was as desenbed, the abdomen was distended, and 

Read at annual meeting. North Central Section of American Urological Association, 
Detroit, Mich October 7-9, 1954 

309* ^ ^ Thrombosis and thrombophlebitis of the renal vein J Urol , 17: 

' Hepler, A B Thrombosis of the renal veins J Urol , 31- 527-546, 1934 

» Mehck, VV r and Vhtt, A E Thrombosis of the renal vein J Urol , 61 5S7 596,1944 
Abeshouse, B S Thrombosis and thrombophlebitis of the lenal veins Urol A Ciitan 
Rev , 49 661-6/5, 1945 

“Regan r C and Crabtree, U G Renal infarction a clinical and possible surgical 
entitv J Urol , 69 981-1014, 194S 

“ Stevens, R C and Tomsykoski, A J Thiombosis of the inferior vena cava and renal 
veins with hemorrhagic renal infarction J Urol , 72 120-126,1954 

n oc o,'’i‘*’oa*4 HaE'ies, J P Thrombosis of the renal vein in infants J 

1 cdiat ,36 214-227,1950 
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Fig. 1. Right retrograde pyelogram. Note blotchy cKlravasation of dye through mushy 
lower pole and medial displacement of ureter and bowel. 

abdominal veins vere prominent. There was opisthotonos but the fontanelle did 
not bulge. Temperature was 102.6F. A diagnosis of right renal vein thrombosis 
with possible vena cat^al thrombosis was proposed. Antibiotics were begun. 

January 26, 1954 the abdomen was softer, the mass questionablj'’ larger, and 
the distention of the abdominal veins had disappeared. The opisthotonos was 
more marked. Hemoglobin was 9.5 gm. per cent and blood urea nitrogen was 
65 mg. per cent. Cystoscopj^ without anesthesia revealed pink urine in the 
bladder. The left ureteral orifice spurted regidarly and the jets were tinged vith 
a trace of indigo carmine. A little bloodj'- fluid escaped from the right ureter 
upon passage of a catheter. Another x-raj"- showed more displacement of the 
bowel toward the midline b}" the right abdominal mass than previousl}". The 
retrograde pjmlo-ureterogram showed blotchy extravasation of d 3 '^e through 
parenchjTOa and medial displacement of the ureter (fig. 1). Following the injec¬ 
tion of djn, the patient appeared to be in collapse and the renal mass seemed 
larger. Right renal washings showed hemolj^tic paracolon bacillus upon culture. 
Blood culture was not taken. Impairment of left renal function was presumed to 
be on the basis of shock and anoxia (lower nephron nephrosis). 

Following stabilization of the child’s condition b 3 ^ the further administration 
of ox 3 '^gen and blood, nephrectomy was done through a right lumbar incision 
with intratracheal anesthesia. The kidne 3 r was markedl 3 ’^ enlarged, purplish-red, 
tense 3 ’et soft, and there were small subcapsular hematomas and perinephric 
ecch 3 miosis. No thrombus was palpable in the vena cava. ImmediateR^ after 
operation, marked improvement took place in the bab 3 ^ and several of us noted 
that his anxious facies became peaceful, and the opisthotonos much less. Conva¬ 
lescence was smooth and at the time of discharge, February 6, 1954, the urine 
was negative on microscopic and cultural examination, and the blood urea 
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Fio. 2, Gross specimen. Black and white prints show kidney in massive tliroml)osis as a 
l)lack glob with little contrast. This is apparent in other reports also. Tl>c sectioned kidney 
roprodneed even more poorly. 

nitrogen ^vas 10 mg. per cent. Wiicn cheeked by Dr. Hermann in August 1954 
•the boy was developing normally. 

The kidney 'weighed 32 gm. (normal 15) and was darkly hemorrhagic with 
ol)literation of the markings (fig. 2). On microscopic e.vamination there ■ivas 
almost complete obliteration of all architectural details Ijooause of liemorrhagic 
necrosis. There was fresh laminated thrombus completely occluding the renal 
vein and its principal l)ranches (fig. 3, rl). Inflammatory changes were inoon- 
.spicuous; the arteries were normal. Gram stain of the tissue showed large num¬ 
bers of pleomorphic gram-negative rods, scattered and in clusters in the tissue 
(because of necrosis, exact relation to type of tissue not determined) and in the 
thrombus (fig. 3, B). 

COMMENTS 

The condition is uncommon, but McClelland and Hughes found, in 328 au¬ 
topsies on infants, 3 cases among the 31 deaths due to diarrliea. Barenborg et ah* 
reported 5 cases in 25 autopsies during an epidemic of diarrhea in the newborn. 
The syndrome occurs in children up to 3 years of age, hut is quite uncommon 
beyond the age of 1 month. It may occur rarolj' in the postpartum mother. 
Tliere is no predilection as to se.x or side of involvement. Fifty per cent of the 
cases are bilateral with a very grave prognosis although Fallon’ reported a re- 

• BarcnbcrK, L. H., Grecnstcin, N. M., I.cvy, W. and Tlosenliliith, S. B.: I{en.al throm¬ 
bosis with infarction complicating diarrhea of the newborn. Am. J. Dis. Child., 62: 302- 
372, 1941. 

’Fallon, M, L.: Ucnal venous thrombosis in the newborn. Arch. Dis. Child., 24: 125- 
12S, 1949. ’ 
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, -■!) portion of thrombus of one of veins at hilus. B, oil immersion field of thrombus 

(.- 1 ) shomng bacilli. (Counter stain of methylene blue. Gram stain did not photograph well.) 

coveiy. The mortality in unilateral ca.ses has been estimated at 95 per cent 
without surgeiyr and 25 per cent with surger}’’. Death usually occurs within a 
vert’’ few da 5 '’s after appearance of abdominal mass, unilateral or bilateral. 

PATHOGENESIS AND ETIOLOGY 

Primary thrombosis ma}^ occur tvith or without infarction depending upon 
degree and rate of thrombosis. Massive infarction ma}”^ occur without thrombosis. 
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Infarction may occui secondary to pyeloncphiitis with or without thrombosis, 
and Heplei” behci cd all cases w eie of this origin, but most believe this to be very 
uncommon Secondaiy or ascending thiombosis does not entei the scope of this 
papei 

Ceilam faitois aie common to most of the cases Infection in the foim of 
cnteiocohtis, omphalitis, skin infections (forceps laceiations), pnoumoma, 
phaiyngitis, and otitis media usually antedates the onset Dehydration due to 
dianhca, counting, fever, and feeding problems (thiusli) is present, supeiim- 
posed upon the physiologic dehydration of the newboin (0-10 pei cent veight 
loss) This piomotcs fuither coiiceiitratioii of the noimally polycythemic status 
of the newboin Venous and capillary pressures aio not mall}' low m the neonatal 
peiiod Bed lest nicieascs thiomboplastm These factois promote sludging The 
double capillaiy netwoik of the kiclncy is believed to be the leason foi the pre¬ 
dominate oicuirenco of thiombosis of renal veins although independent oi asso¬ 
ciated thrombosis of meningeal veins is not uncommon To\ic damage to the 
walls of the lenal reins has been proposed as a predisposing factoi'“ ” but is 
not gencially accepted. Protliiombin is normally low in the newborn so that if 
thiombosis occuis, the associated hemorrhage is greater and swelling further 
decreases the blood flow piomoting further thiombus formation Congenital 
abnormality of the renal i oiiis has been proposed ns a possible etiologic factor.” 

Sandblom'" states there is a group m which no infectious or dehydratn e piocess 
antedates the onset of thrombosis and Zeulror et al ” and Wan on et al “ de- 
sciibo cases tieliovod to have occurred in utero 

. I’rTIIOLOGV 

Thoie IS little agicement ns to the veins first nn olved Campbell” behoves the 
periphenal and glomoiular vessels are first involved General opinion accepts 
thrombosis in the small or medium sized \eiiis with appearance of symptoms 
when the main vein is involved ”• ” Two of Barenberg’s cases had thrombi only 
in the mam veins Depending upon the duration and completeness of the process, 
canalization may occur 

With massiv’e infarction, the kidney is enlarged two or three times normal size 
It IS reddish pm pie m color, soft and mushy, and may have subcapsular hemor¬ 
rhages with penrenal ecchymosis or hematoma Regan and Ciabtree* state most 
of the clots aie infected Fmklestein”, and Czerny and Moser'® found oigamsms 
in the thrombi Baienbeig et al did not find bacteria m the thiombi or in tissue, 
Oppcnheim Quoted lij Barenberg 

" Clatw orthv , H \V ,Jr , Dickons, D 11 and McClave, C R Renal thrombosis comph- 
citing epidemic di irrhca of the newborn New Eng J Mod , 248- 02S-630, 1953 

■tones, D B and Loriiig, W E Glomerular thrombosis Am J Path , 27: S41-S55, 

o Zuelzer, W W , Charles, S , Kurnetz, R , Newton, W A Jr and Pallon, R Circu- 
S'" kidiiej s in infancy and childhood Am J Dis Child , 81: 1-16, 1951 
T A . Birdsong, McT. and Kelley, R A Renal vein thrombosis in infants 

JAMA, 162- 700-701, 1053 

a Sandblom, Ph Renal thrombosis with infarcbon in the newborn, two different forms 
Acta paediat , 36 160-167,1948 

M Clinical Pediatnc Urology Philadelphia \V B Sanders Co , 1951, 

pp 441— 144 

Finklestein Quoted hj Barenberg 
'• Czernj and Moser Quoted by Barenberg 
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nor did Kobernick et al.'®; most observers report no notable infectious process in 
the vein Avails Avhen the lesion is recent. Culture of the thrombus has been found 
sterile.-® The medulla suffers most and first, but renal architecture is lost or 
masked by the extensiA'e hemorrhage. Necrosis in sudden, massive infarction 
inA’oh'es all the parenchj’^ma except a negligible subcapsular zone. 

Thrombosis of the opposite or second kidney may be of the same origin or maj^ 
occur by extension bj’’ the A’ena caA^a. Adrenal infarction is a frequent com¬ 
panion. The uniiiA’oh'ed kidne 3 '’ ma}-- suffer (and probabl}^ commonl,y does) from 
so-called loAA'er nephron nephrosis due to shock and anoxia as noted b}'^ INIc- 
Clelland and Hughes and Milburn.-' 

Pulmonaiy emboli Avere found bj"^ Morison-- in 9 of 14 cases that had thrombi 
in the renal Amin; emboli or thrombi Avere found in the pulmonaiy arteries in tAA'o 
of 3 cases reported bj’’ McClelland and Hughes, and three of 4 cases described 
by Kobernick et al. 

SYMPTOMS AND FINDINGS 

Infection and dehydration are usuall 3 '^ present. The patient appears marasmic 
and hematuria usuall 3 '’ is gross. A picture of shock appears A\’hen the infarction 
occurs and the mass is noted. Opisthotonos has been observed, but the fontanelle 
is depressed. Restlessness is common. Fever is the rule. Urinab'sis in massive 
infarction sIioaa’s red blood cells, AA’hite blood cells usuall3'' (and almost alAimys 
later), albumin, casts and, in most of the cultures, bacteria. Leukoc 3 dosis occurs 
and hemoglobin falls. Acidosis and uremia in Amiying degree are present. 

X-rays usually shoAv a mass and the displacement of the boAA-el shadoAA’s. Flecks 
of blood in the stool are common, and together AA’ith a right abdominal Dias'? 
often prompt a barium enema to exclude intussusception. Excretor3’’ urography 
shoAA's no function on the iiiAmh-ed side, and ma3" or ma3" not sIioaa' function on 
the “good” side depending upon the gas shadoAA’s of the neAvborn, and the renal 
function (loAver nephron nephrosis). Retrograde p3mlograph3’’ shoAVS first a ten- 
denc3^ for the ureter onty to fill because of compression of the collecting S3^stem'’■ “ 
b3’- parenclymial sAvelling. If injection is carried further, d3m extraA-asates through 
the mushy kidne3'- in irregular collections larger than seen AA'ith the usual pye- 
lovenous or p3’-elotubular extraAmsation, as described b3' Campbell.’® 

DIFFERENTIAL DIAGNOSIS 

Differential diagnosis includes hemorrhage into Wilms' tumor, infected or 
noninfected h3dronephrosis, renal d3'-splasia AAuth C3’-stic mass, unilateral or 
bilateral polycystic disease, renal or perinephric abscess. Retrograde pyelography 
should establish the diagnosis. 

Kobernick, S. D., Moore, J. R. and Wiglesworth, F. W.' Thrombosis of the renal 
veins with massiA'e hemorrhagic infarction of the kidncA's in childhood. Am. J. Path., 27: 
435-453, 1951. 

Thrombosis of the renal A'ein with infarction of the kidnej'. (Clinical conference.) 
J. Pediat., 36: 519-521, 1950. 

2’ Milburn, C. L., Jr.: Hemorrhagic infarction of the kidncA's in infants. J. Pediat., 41: 
133-140, 1952. 

“lilorison, J. E.: Renal venous thrombosis and infarction in the newborn. Arch. Dis. 
Child., 20: 129-134, 1945. 
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TREATMENT 

Preopeiativo therapy demands lijdratioii, transfusion if anemia is present, 
tialance of electrolytes, and measuics to combat mfection If the tluombosis is 
bilateral, suigerj is contiaindioated In unilateral thrombosis, nephicctomy 
should be done as soon as the diagnosis is established and the patient’s condition 
IS stable In the cases nith infection, lime is of groat impoitance Lumbar in¬ 
cision IS very satisfactor>- foi this condition The renal ACin should be seicred 
medial to tliiombus and Sandblom icmo\ed thiombotic evtension from the 
\ ena cava 

Following opciatioii, impioicmcnt in the patient’s eonditioii is usually im¬ 
mediate and dramatic Attention is gi\ en to fluid and clcctiolj te balance, blood, 
and contiol of infection Anticoagulant therapy in the postoperatne period to 
pve\ent extension of thrombus, non thrombus foimation, and to discourage 
propagation of silent, small, contialalcial tbiombi has been suggested by a num- 
bei of authois and hepann nas employed by Paiiy'’’ but nas discontinued aftci 
3 days because of wound bleeding Because hcmotiliagc into the kidney is so 
maikcd with massne mfaiction and furtbcrmoic may be a facto! m extending 
tliiombus foimation,” anticoagulant tbciapy in unoperated oi bilatci.il cases is a 
two edged snoid 

Gruneberg'* leportcd in 1932 the fust ncpbrcctomy with cine to come to my 
attention Campbeir* performed ncplucetomv with cuio m 2 cases, and firet 
made the preoperatn e diagnosis in the second case Since then 9 cases ha\ o been 
icpoitcd'® "s " with one questionable case in icgaid to 

outcome,"'’ a total of 12 or 13 cases cured by nephrectomy The only case of 
lecovery with a clmital diagnosis of bilateral thrombosis was icportcd by Fallon * 
Renal function gradually impiovod ovei mouths She questions the advisability 
of surgery in all unilateral cases unless infection is picsent The possibility of cure 
probably depends upon a slow late of occlusion oi accessory \ csscls, unnn oh cd 


DISCUSSION 


A pcdiatnciau whose biothei"'’ (pathologist) bad encounteicd a case of lenal 
lem thrombosis (.mod by nephrectomy once told mo he didn’t want to oieilook 
such a diagnosis I w as foi ced t o look up Campbell’s w i itmgs to acquaint myself 
with the subject Onte aware of the existence of such a condition, the lathei 
typical instorj and findings made the presumptive diagnosis quite appaient 
The prominence of dilated \cins in the abdominal wall (mentioned bj' otheis) 
suggested iciia taral in\ olvemont but rather dis.appeared with deciease m 


^n’arri, L W knilatcral renal vein thrombosis treated b\ ncphrectorai and post 
operative heparm Arch Dis Child , 26 35S-3G1.1951 

Xicrcnveneiithromhose linKerseits Munchen med Wchnschr , 79 

lOol, l'Jh52 

W r Renal thrombosis in infancy J Pediat , 20 

GO-l-615, 1942 

« Thurston, \\ B Quoted bj Campbell 

Cl irk, C D jind Pickup, J D llacmorrlngic infarction of the kidue\ trcited b\ 
nep]irectom\ Arcli Dis Child , 28 302-303,1953 

^ Mills, \\ G Q and Owen, T K Rend thrombosis compheaUng pink disease Cure 
h\ nephrcctonn Aich Dis Child , 28 300-301.1053 
”Buchlcl, H Quoted In Campbell*® 
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distention (also noted by others). The opisthotonos was marked and proposed 
the question of meningismus due to cranial sinus thrombosis or encephalitis or 
meningitis. The normal soft fontanelle in the presence of adequate hydration was 
somewhat reassuring, and spinal fluid was not examined. The rate of fall in the 
hemoglobin was remarkable and beyond the change in hydration. The baby 
seemed to become “shocky” co-incident with retrograde pj'^elography, and the 
mass seemed to increase in size at that time. Retrograde pyelography in suspected 
renal infarction with bilateral masses would seem conti’aindicated. The presence 
of organisms in the tissue sections would explain the dramatic improvement im¬ 
mediately following nephrectomy. Antibiotics might control the systemic infec¬ 
tion, but would not be expected to eradicate infection in a hemorrhagic renal 
mass deprived of circulation. 


SUAIMARY 

Renal vein thrombosis with massive infarction should be readily recognized if 
the condition is considered although the associated infection and prostration may 
mask it somewhat. The possibility of renal vein thrombosis should be anticipated 
in all infants with infection and dehydration, and abdominal palpation and 
urine inspection should be routine. 

Approximately one-half of the cases will be unilateral, and three-fourths of 
these may be expected to survive with proper treatment. 

Correction of dehydration, electrolyte imbalance, and anemia, and measures 
to control infection are essential. 

The diagnosis may be established by retrograde pyelography, but this is 
contraindicated when masses are bilateral. 

Treatment at this time is nephrectomy in unilateral cases, and is urgent when 
infection is present. Postoperative anticoagulant therapy would seem advisable. 

305 Medical Arts Bldg., Minneapolis S, Minn. 
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PROGNOSIS IN HYPERNEPHROMA: REVIEW OF THE 
LITERATURE AND REPORT OF 42 CASES 

MARION A. THROCKMORTON 

From Ihc Dcparlmcnl of Urntogy, Hcrlzhr Clinic and Ilcrhtcr Research Foundation, 
Hahtcad, Kansas^ 

It would 1)0 of the highest value to the surgeon were he able to accurately pre¬ 
dict the outcome in his cases of parenchymal renal malignancies. Yet in the 
vast literature on this subject, there has not been agreement on what criteria 
are valuable toward this end. The urgency of the problem becomes evident 
from the enthusiasm with which surgeons accepted Broders’ microscopic grading 
of tumors and Graham’s criteria of malignancy of thyroid tumors. 

In 1932 Hand applied Broders’ grading to hypernephromas, basing it on four 
classes of malignancy according to cellular dilTerentiation. In grade 1, 75-100 
per cent of cells were differentiated; in grade 2, 50-75 per cent; in grade 3, 25- 
50 per cent; while in grade 4, 25 per cent to none were differentiated. Herbut 
believes that this grading is unreliable and judges prognosis on the overall 
impression, the gross appearance, extension beyond the capsule, invasion of 
renal veins, and presence or absence of metastasis. 

Bell, ill 149 postmortem hypernephromas, found only one metastasis from 
tumors loss than three centimeters in diameter. He felt that .. small tumors 
(so-called adenomas) are early stages of the large growths and no certain dis¬ 
tinction can be made between adenoma and carcinoma. .. .” In addition to 
these micromorphologic gradings, stages of invasion of blood vessels, as applied 
by Graham in Duke’s classification of colon tumors, have been considered. Still, 
the life expectanoj'- in different malignant tumors may vary from a few weeks to 
many years. Carlson and Ockcrblad reported the case of a patient with unop- 
crated hypernephroma who lived 10 years. One of our cases appeared with symp¬ 
toms of 4 months’ duration, was operated on and 3 months later the patient 
died of metastasis and recurrence. Another died G years post operatively of 
metastasis and another 9 years after nephrectomy of metastasis. In still another, 
after G years, a lung lo.sion suddenly developed that lobectomy established as 
hypernephroma. Another patient had a solitaiy lesion in the humerus which 
was removed during the hospital admission for nephrectomy. She is alive and 
symptom free without evidence of disease 1 year later. Two others are living 
and free of evidence of disease 10 and 23 years postoperatively. 

In these cases, which were ours, the degree of microscopic differentiation was 
virtually the same, all were larger than 5 cm. in diameter, all were predominant^’ 
clear-cell types. At surgery one had already metastasized; only the patient who 
died after G years had had demonstrable renal vein involvement at the time of 
nephrectomy. 

GENEIl.\L PROGNOSIS 

It is generally agreed that taken as a group, the outlook for hypernephroma 
stastistically is poor. Reported 3-year survivals vary from 20-4G per cent; 5-year 

Accepted for public.alion October 7,1054. 
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survivals from 11-46 per cent; and 10-year survivals from 6-22 per cent. At 
this clinic 22 of our patients could be followed for more than 5 years. Any im¬ 
mediate postoperative deaths were excluded. Of the 22 cases, eight were living 
after 5 years, a 36.3 per cent survival rate. Of these, one had known metasta¬ 
sis 6 j^ears postoperatively. The 10-year survival rate is based on 14 cases ex¬ 
cluding postoperative deaths. Two are living, a 14.2 per cent survival rate. 

In anatyzing cases reported by Adams, Melicow, Doming, Harvey, Dick, 
Duff and Glen, an average of 33 per cent were known to be dead in less than one 
year and 65 per cent in less than ten years. At our clinic, 34 cases operated on 
from 1922 to 1953 were analyzed as to time of death. In these, twelve had had 
surgeiy less than 5 years ago. Of these 34 cases, 20 are known to be dead, 18 
dying in less than 5 years; 9 were dead in less than 1 year; II, less than 2 years; 
15, less than 3 years; 16, less than 4 years; 18, less than 5 years. 

MICROMORPHOLOGY AS A CRITERION 

Hand and Broders found in a total of 193 cases studied, graded according to 
the cell differentiation method, that the average duration of life decreased from 
101.4 months in grade 1 tumors to 22.53 months in grade 4 tumors. Fifty per 
cent of the grade 1 tumors and 90 per cent of the grade 4 tumors were dead 
when the paper was written. In the literature we reidewed, the Broders’ grading 
system was not widely used in reporting prognosis. Melicow evaluated prognosis 
from clear cell tumors downward to dark cell ones. Foot, Riopelle, Adams and 
Cahill had a similar experience. Others: Deming, Dick, Priestley and McDonald, 
and Kretschmer have been unable to demonstrate any significant relation be¬ 
tween histology and prognosis. In our series, twnnty-twm had 5-year follow-ups. 
The slides were reviewed as to predominant cell type. Eighteen w’ere largely 
clear cell, twn ivere largely dark cell, and the other two were equally lioth types. 
We wnre unable to demonstrate any relationship to prognosis in such a small 
series. 

TUMOR SIZE 

Bell, Shakeen, Hale and Burkland, Ivozall and Kirshbaum have all reported 
the virtual absence of metastasis in renal hypernephromas of less than 3 cm. 
in diameter. Priestley and MacDonald found no relation to weight of tumor 
and survival, but believed larger tumors had a poorer outlook due to increased 
chance of extension. Graham, in a study of 195 cases, states that larger tumors 
give a w'orse prognosis. Bobbitt and Harwood report 48 cases and find a 33 per 
cent survival w'ith small tumors and invasion, but only 20 per cent suivival if 
the tumor was large. In our series, 39 of 42 tumors were greater than five cen¬ 
timeters in diameter. Of the three small tumors, one died of metastasis 2 months 
postoperatively; one wms alive 1 year and another 3 years after operation. 
Twenty of the forty larger tumors could lie followed 5 years and seven ivere 
living at the end of that time. 

INWASION OP VEINS AND PERIRENAL TISSUE 

There is general agreement that demonstrable tumor thi’ombi in renal veins, 
or vena cava, darken the outlook. Perhaps the great diversity of reactions to 
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tumoi emboli is explained by the inherent individual reaction to the implants 
There aic cases vvheie v^ena cav'al implants have been found, yet the patient may 
outlive by some years those with smallei tiimois wheio no gross endence of 
spread was seen Why, when the body is ptobably showeted with tumor cells 
by way of the blood stream, metastascsappeal late oi not at all leinams a mys¬ 
tery In the w Olds of Mchcow, “ not all (tiinioi) emboli surv iv e, but (some) 
because of favoiable physiochemical biologic factors tend to form a 
colony ” 

Saphn studied the fate of carcinoma emboli in the lungs of patients dying of 
caicinoma He found that tumor emboli lodged in tiny end vessels and became 
surrounded with hyaline thiombiis which in turn became organized He found 
that definite loss of vnabihty then appeared in the tumor cells and postulated that 
the hyahne thrombus caused then atrophy and eventual autolysis 
IMann has leceiitly collected 2 cases, and added two of his own where spon¬ 
taneous disappearance of pulmonary metastasis fiom hypeinephroma was said 
to hav’e ocouned If it is true, as is suggested by these woiheis, that multiple 
tumor emboli do not necessarily mean multiple metastases, then the removal of 
the hypeinephioma and a solitary metastasis might moioasc life dniation Al¬ 
brecht remov'ed a solitary scapular metastasis and obtained a 9-ycai snrvnv al 
Cieevy found that luimorons hypernephroma bone metastases woie solitary and 
amendable to removal 

Penronal extension m most reported senes ocomrod with largo tiimois, often 
diagnosed late The advocation of more radical nephrectomy hy some (Foley, 
et al) would seem to depend on whether ultimate death fiom hj'peiiiephioma 
was due to distant metastasis or local recuirencc Oni own senes had too few 
autopsies to provide an analysis of this factoi 
How evei, of 23 cases available, six had renal v cm or vena eav al inv'olv oment 
Of these, two sumved 5 years (33 pei cent) Sev'onteen cases had no demon- 
stiable invoWement and sev'en of these sumvmd 5 yeais (41 pel cent) Ten cases 
had perirenal extension and three of these suiw'iv'ed for 5 years (33 per cent) 
Thiiteeii had no demonstrable extension, six lived 5 yoais oi more (48 pei cent) 

SUMMAin AND CONCLUSIONS 

Forty two cases of hypernephroma were subjected to nephiectomy fiom 1922- 
1953 Twenty-two cases could be followed 5 years or more and piesented a 5 
yeai suiiival rate of 36 3 per cent Fourteen cases could be followed 10 yeais 
01 more and presented a sunival rate of 14 2 poi cent 
Including 12 cases whose surgery is less than 5 yeais old, it was found that of 
34 cases, 18 had died m less than 5 yeais These results were related to micio- 
morphologio chaiacteiistics of the tumors, then size, and to invasion of blood 
v'ossels and pouienal tissue 

We have the impression from the hteiature and our cases that the greatest 
danger in hypeinephioma is fiom distant metastasis The largest problem to be 
solved before individual piognosis can be accurate is why tumoi cells in the 
blood stream cause metastasis in some, but not in others 
There is a slight, but definite, indication that prognosis is worsened when 



776 


MARION A. THROCKMORTON 


renal vein, and particularly vena caval invasion exists, and when perirenal ex¬ 
tension is present. No prognostic conclusions could be drawn in our series from 
the histologic appearance. 

A solitaiy metastasis should not prevent nephrectomy if the metastasis can 
be removed. 
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CLINICAL AND STATISTICAL SURVEY OF RENAL TUMORS 
ENCOUNTERED IN OUR PRACTICE 

JOHN S. FITZGERALD and PATRICK S. MULLINS 

Tins presentation is a study of the renal tumors encountered in the private 
practice of Urology in a medium sized city with no large hospital or medical 
center. Inasmuch as many urologists work under similar circumstances, we 
thought that it would bo of interest to compare our findings and results with 
the reported series wliich are usually from large institutions with established 
services and residencies. 

From 194G to 1953, 27 cases of proven kidney tumor were encountered. We 
will present a statistical survey, review the literature and discuss certain of these 


tumors. 

In the series, the tumors have been in frequency of; Cases 

1. Hypernephroma (parenchymal tumors) 17 

2. Tumors of the renal pelvis Cases 8 

A. Papillary carcinoma 5 

B. Squamous cell carcinoma 2 

C. Hemangioma 1 

3. Wilms tumor 1 

4. Lipoma of the kidney 1 

HYPERNEPHIIOMA 


Carcinoma of the parenchymal tissue of the kidney is by far the most common 
tumor of the kidney. Graham summarized 195 cases of renal tumors in 1917 
and found that the vast majority encountered wore those of the parenchyma. 
Lowsley and IQrwin have classified these tumors into 3 different groups: 

1) Clear cell or Grawitz tumors, probably arising from collecting tubules of 
the kidney, which are usually encapsulated and fairly well circumscribed. 

2) Adenocarcinoma with papillary type formation and granular type cell 
originating from the convoluted tubules. 

3) Mixed transitional cell fomr containing both clear and granular cell types. 
Seventeen patients had hypernephroma. Nine were in females and eight in 

males. The ages were between 29 years and 79 years. Two occurred between the 
ages of 30 to 40 years; three between the ages of 40 to 50 years; six between the 
ages of 50 to 60 years; five between the ages of 60 to 70 years and one between 
70 to 80 years. Occupations were varied and had no statistical significance. 

The first symptoms in the order of frequency follow: hematuria, 9 cases; 
pain in the side, 6 cases; hematuria and pain, 3 cases; weight loss, 2 cases; mass, 
1 case. Other symptoms were anorexia, frequency, urgency and nocturia. 

The finding of hematuria agrees with the conclusions of Lowsley and Kirwin. 
Although hematuria is the most frequent presenting symptom it is, most un- 

Rcad at annual meeting, Northeastern Section of American Urological Association, 
Chateau Fronten.ae, Quebec City, Quebec, Canada, September 19-22,1954. 
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fortiinatel}’', too late as it represents invasion of the pelvis by tumor. In Graham’s 
series, mass was the most common, occurring in 41 per cent. In this series it is 
less than 6 per cent. 

Thirteen of the 17 cases revealed var 3 dng degrees of anemia. Papanicolaou 
stains were performed on 5 cases of which three were suggestive of renal tumor. 
Two were reported as posith^e, one of ivhich was inoperable. 

Perirenal air insufflation, according to the Duff method, was performed in 
onty 1 case. This was done to determine the operabilit}’- of the case. It was only 
proved inoperable on surgical exploration. 

The workup was performed almost immediatelj'’ after the patient reported. 
All had retrograde pyelograms. Eleven had excretory’- urograms. An interesting 
finding was that man}'- times the catyx will not fill by gravitj’-, but on repeating 
the filling with pressure a new calyx, usually elongated and compressed, may 
be discovered. The most common findings were compression of calyces, com¬ 
pression of pelvis, elongation of cal 3 LX, dilation of pelvis, calcification in tumors 
and obstruction to ureter, in that order. Graham, in his series, did retrograde 
P 3 ’-elograms in 72 per cent of his ca.ses of which 66 per cent were diagnostic. In 
his series, onl}’- 16 per cent of the excretoiy urograms were significant. There is 
no doubt that retrograde P 3 ^elograph 3 ’- is the cornerstone of diagnosis. Arteriog¬ 
raphy was not used, but undoubtedl}’- has definite diagnostic value in selected 
cases. 

Surgical excision was performed in all cases where possible. The t 3 ’'pe of ex¬ 
posure varied. The translumbar route ivas used with resection of either the 
eleventh or twelfth rib in 10 cases; four through a lumbar incision alone; two 
transperitoneall}’-; and one transthoracicall 3 L We Avei-e impressed that the trans¬ 
thoracic route added little benefit over the rib removal or Hess incision to com¬ 
pensate for the extra trouble and hazard. 

In our series the tumor showed a distinct predilection for the right side, twelve 
being found on this side as compared with five on the left. Twelve of the tumors 
occurred in the lower pole, one in the upper pole, one in the midportion and 
three were generalized, and of these, two were inoperable. 

There was no differentiation as to sex, nine occurring in females and eight in 
males. 

Nine patients have e.xpired, survival vaiying from 2 months to 33 months, 
the average time being 9 months. Practicall}'- all died of carcinomatosis. Eight 
are li^^ng and well. Their longevity, postoperatii'ely, ranges from 8 months to 
67 months, the average being 26 months. There does not appear to be much 
correlation between the size and encapsulation of the tumor and longevit 3 L One 
of our patients who, at the time of surgeiy, revealed an extensive tumor which 
we felt invoh'ed the renal pedicle and vein, is still alive and well for 44 months. 

A t 3 'pical case histoiy will be presented. 

C. G., a 79 3 'ear old merchant, had been followed as an outpatient for 4 3 ’-ears 
and treated for a urethral stricture. Approximate!}’- 1 week prior to hospitaliza¬ 
tion on December 1, 1950, he began to have gross, painless hematuria without 
the passage of clots. 

Neither kidne}’- was palpable through the obese abdomen. At cystoscop}’- blood 
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tinged urine appeared from the left kidney. Retrograde pyelograms revealed the 
right kidney and ureter to be normal. The left renal pelvis M-as slightly enlarged 
with a deformity in the outline of the lower major calj'x. 

Nephrectomy was performed on December 13, 1950 through a left lumbar 
incision Avith resection of the twelfth rib. A large tumor was found on the lower 
polo; the diagnosis was hypernephroma revealing clear cells. The perirenal fat 
and renal vein were found to be involved with the tumor. As much of the fat 
was removed as possible. Convalescence was satisfactory although 3 weeks after 
operation he had a superficial secondarj- hemorrhage from the incision and a 
hematoma was evacuated from the wound. 

Since discharge the patient has done well except for intermittent anemia for 
which he receives transfusions. 

lULIGN.VNT rArlLUARV TUMORS OF RENAL PELVIS 

Tumors of the renal pelvis have been classified b\' Melicow into papillary in¬ 
cluding papillomas and papillari' carcinoma and nonpapillaiy comprising a group 
of squamous cell carcinoma. 

Papillary tumors of the renal pelvis are much more rare than those of the pa¬ 
renchyma and most of these are malignant. MacKcnzie and Rattnor stated that 
5 to 7 per cent of all renal tumors are in the pelvis. These tumors may be single 
or numerous. Metastases are frequent in the ureter and bladder. Kimball and 
Ferris collected 74 cases from the literature in which they found metastases in 
the ureter and bladder in 50 cases. This occurred by direct c.xtension or im¬ 
plantation. The papillary type is of low malignancy while the squamous cell 
type is liighly malignant. 

In our series there were 5 cases of papillary transitional cell carcinoma of the 
renal pelvis. The patients ranged between the ages of 57 and 82 years. There 
were 3 males and 2 females. 

Retrograde pyelography was performed alone in 2 cases, whereas both excre¬ 
tory urograph}' and retrograde pyelography were performed in 3 cases. Cystos¬ 
copy with retrograde pyelography is necessary, since metastatic lesions of the 
bladder frequently occur and can be missed by an excretory urogram. In papillary 
carcinoma of the bladder we also believe that an upper tract study is essential 
to rule out the frequent occurrence of involvement of the renal pelvis and ureter. 
A Papanicolaou stain was performed in only 1 case and this was reported as 
negative. 

Hematuria as the presenting symptom was found in all 5 of our cases; anorexia 
in 4 cases. 

Histologically the diagnosis was papillary transitional cell carcinoma. The 
lesion occurred 4 times ou the right and once on the left, which is in agreement 
with other authors. 

Nephro-ureterectomy and partial cystectomy is the procedure of choice. In 
our series this rvas done onlj' on 1 patient; the others were not in physical con¬ 
dition to withstand the surgical procedure. In 2 cases a Hess activated catheter 
was employed. Both of these patients are alive and well, 8 months and 40 months 
respectively. Only one of the series has expired, and this patient died of metas- 
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tases from the renal tumor and the prostate. One patient has recurrent papillaiy 
vesical tumors. 

Mr. r. H., age 81, presented himself on April 4, 1951 ■v\dth a chief complaint 
of painless hematuria of 5 weeks’ duration. 

Physical examination revealed mild anemia. The kidneys were not palpable or 
tender. The prostate was small and firm. A Papanicolaou smear was negative. 

Excretory urography revealed poor function and a filUng defect of the left 
kidney. At cystoscopy blood was noted coming from the left ureteral orifice. 
A filhng defect of the left renal pehds was present on retrograde pyelography. 

A left lumbar nephrectomy was performed on April 20, 1951 and revealed the 
pelvis to be filled with a bluish-red papillary tumor. Microscopic section revealed 
papillary masses of transitional cells with moderate numbers of mitoses. Because 
of the patient’s age it was decided to use a Hess activated catheter. This was 
employed 8 daj’'s after surgerj’’ and was left in place approximately 3 days. The 
patient was seen recently and is well and free from any signs of carcinoma in¬ 
cluding bladder inspection 40 months postoperatively. 

SQUAMOUS CELL CARCINOMA OF THE RENAL PELVIS 

This group comprises a small portion of pelvic tumors. Oberkircher, Staubitz 
and BUck found 121 cases reported to 1951 and stated that this t3T3e of tumor 
represented 17 per cent of all pelvic tumors. Probably many of these tumors are 
overlooked because of the relationship between the infection and calculi. Eighty- 
seven per cent of the patients have p 5 ’uria and 66 per cent have weight loss. 
Pain is the most frequent symptom. The diagnosis is often confused with pye¬ 
lonephritis, renal tuberculosis, hydronephrosis and renal calcuU. Metastases are 
frequent. The treatment of choice is early nephrectomy; x-ra}’’ therapy is of 
httle value. The prognosis is extremely bad (Oberkircher, Staubitz and Blick). 

In our series only 2 such tumors were encountered, both in females, one sixty 
and one 63 years of age. Retrograde p 3 ’'elography was employed for diagnosis. 
One occurred on the right side, the other on the left. 

The presenting symptom was pain in 1 and painless hematuria. Both had 
anemia, only 1 pyuria. 

Lumbar nephrectomies were performed on both. One expired after 3 months. 
The other expired 10 months after surgery. 

Mrs. E. V., aged 63, when admitted on October 29, 1953, complained of inter¬ 
mittent hematuria of 16 days’ duration. She also complained of a marked fre¬ 
quency and urgency and a weight loss of 70 pounds in 2 months. 

The kidneys were not palpable or tender. Cystoscopj’’ disclosed hematuria 
from the right kidney. Retrograde pj’'elograms revealed an irregularity of the 
pelvis. The hemoglobin was 10.5 gm.; red blood cells were 3,600,000. The urine 
contained both red blood cells and white blood cells. Chest x-ray was negative. 
Nephrectomy was performed on October 30, 1953. The mucosa of the kidney 
pelvis was thickened. Microscopically it revealed irregular, solid masses of atypi¬ 
cal squamous cells vnth frequent mitoses. Convalescence was satisfactory. This 
patient expired 10 months postoperatively. 
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PERIRENAL LIPOMA OF KIDNEY 

J. D. M., aged 19, a recent bride, was unable to complete her honeymoon due 
to severe pain in the left lower quadrant. She had no urinary or menstrual symp¬ 
toms. A large mass, both ^'isiblo and palpable, was noted in the left lower abdo¬ 
men. A flat film revealed an increased density, but did not definitely outline a 
mass. Her surgeon felt he was dealing with an ovarian cyst. At laparotomy, 
which was performed on July S, 1953, it was found that the mass was retro¬ 
peritoneal with a protruding lower end. It involved the whole kidney region and 
filled the entire vault of the diaphragm. The presence of fresh hemorrhage gave 
it the appearance of an embryonal growth. The kidney was fairly normal in 
appearance and in the center of the mass. When the pedicle was severed, removal 
w'as easy. The pathologic diagnosis was perirenal lipoma weighing 1480 gm. and 
as large as a football. 

The right kidney, upon inspection, was normal in size but had chunks of firm 
fat incorporated in the capsule. This may have been an early stage of the process 
so far advanced on the left. 

Although e.\'oretory urography is normal at present, the prognosis is guarded 
because of the possibility of further growth of the lipomatous process (Pfeiffer 
and Gandin) or sarcomatous degeneration. 

HEMANGIOMA OF THE KIDNEY 

This, too, is a rare lesion of the kidney; only 4 to 5 cases have been reported 
to 1948. Many cases go undiagnosed because the lesion is difficult to see uro- 
graphically. E. T. Brill found 1 case in 30,000 autopsies; Ruby and Swanson, 1 
case in 13,219. 

The characteristic symptom is almost ahvays gross hematuria associated, at 
times, with heavy lifting, dull ache in the flank, frequency and urgency. 

It is suggested by a history of hematuria for several years without changes 
in the kidney. 

Treatment is supportive unless bleeding is severe or the diagnosis is doubted. 
Then, exploration and possibly nephrectomy are indicated. 

Mrs. N. S., aged 25, had onset of gross hematuria 1 day prior to admission on 
June 20, 1947, associated with some colicky pain on the right side. She had 
associated dysuria and vomited once. 

Physical examination disclosed some tenderness to pressure over the right 
kidney, but the kidney was not palpable. The remainder of the physical examina¬ 
tion was normal. 

Urinalysis revealed 3 plus albumin with many red blood cells and white blood 
cells. The hemoglobin w'as 76 per cent and there were 3,850,000 red blood cells. 

At cystoscopy, blood w'as seen spurting from the right orifice. A retrograde 
pyelogram revealed a normal ureter but angulation of the ureteropelvic junction. 
The pelvis was enlarged. There was wddening of the calyx between the middle 
and lowest calyces. 

On July 8, 1947 the kidney was explored through a lumbar incision. It was 
opened and as the tissue appeared abnormal, it w-as removed. The pathologic 
diagnosis was hemangioma of the kidney. 
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WILMS’ TUMOR 

This type of tumor is the most common type of maUgnancy found in children. 
It usually occurs in the first 3 3'-ears of life and is rare after the age of 10, although 
several cases have been reported in adults. It is most frequent!}'’ diagnosed by 
the appearance of a mass in the flank; this was present in 85 per cent of cases. 
Treatment is early nephrectomy. Controversy still exists whether x-ray should 
be used pre- or postoperatively, or both. Prognosis is extremely poor with any 
treatment. McNeal and Chilko had a 90 per cent mortality in a series of 383 
cases. 

We had 1 such case which occurred in a 6 month old boy. The mother no¬ 
ticed a mass in the left abdomen 3 months prior to seeldng help. The child 
looked well and was well nourished. A large mass was easily visible and palpable 
in the left abdomen when the child was first seen on June 10, 1953. 

Intramuscular pyelography revealed a distorted pelvis and calyces. Retro¬ 
grade pyelogram revealed a large renal shadow on the left with distortion of 
the pelvis and calyces. 

A nephrectomy was performed transperitoneally on June 18, 1953 without 
prehminary x-ray therapy. The patient expired a few hours postoperatively. 

The kidney weighed 910 gm. Microscopically the cells were very anaplastic 
and were in diffuse sheets, irregiflar cords and solid alveoli. Mitoses were mod¬ 
erately frequent. 

SUMMARY 

Twenty-seven cases of various type tumors of the Iddney and pelvis have been 
presented together with a brief review of the literature and the presentation of 
illustrative cases. 

CONCLUSIONS 

Hypernephroma is by far the most common type of renal tumor. In our series 
it showed a marked predilection for the right lower pole. 

Squamous cell carcinoma and Wilms’ tumors appear to be the most malignant. 
Early nephrectomy is the treatment of choice in all cases and nephro- 
ureterectomy in papillary transitional cell carcinomas. 

Earl}'- workup -sHth pyelography after onset of symptoms must be emphasized. 
Papanicolaou stain does not appear to aid appreciably in the diagnosis. 

Translumbar route with removal of the eleventh or twelfth rib has been the 
most satisfactory method of approach. 

S64 Genesee St., Utica 2, N.Y. 
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BILATERAL URETERAL COMPRESSION WITH OBSTRUCTION FROM 
A NONSPECIFIC RETROPERITONEAL INFLAMMATORY 
PROCESS; CASE REPORT 

CHARLES S. WIRABILE and RICHARD J. SPILLANE 
From the Dcjiarlmenl of Vroloijy, Hartford Hospital, Hartford, Conn. 

Extrinsic ureternl obstmotion from a retroperitoneal inflammatory process was 
first described by Ormond in 194S. Further case reports attest that this condition 
represents a urological entity; however, fundamental knowledge concerning the 
etiology and pathogenesis of this disease is still lacking. 

Amselem, in 1950, reported an example of ureteral obstinction from this cause. 
In 1952, Ewell and Bruskewitz encountered a similar case. Miller et al., in 1952, 
added 2 patients and in the following year, Bradficld presented an instance of 
this process. 

An eighth case is described to emphasize the difficulties which may arise in 
the management of ureteral obstniction from this cause. 

CASE IlEPOUT 

Mrs. S. L., a 34 year old mother of 3 children, was referred to the Hartford 
Hospital by Dr. Robert Walker with a history of dull, persistent, progressive, 
left flank pain for 3 months. Three weeks before entry, she had backache, fatigue, 
anorexia, nausea, vomiting and vesical irritability. Her face became puffy with¬ 
out change in body weight. Cholecystectomy and appendectomy were done 
in 1943. 

On examination, she was pale and showed evidence of both acute and chronic 
illness. The blood pressure was lGO/110 mm. AVell healed right abdominal scars 
were present. There was tenderness in the left flank and left upper abdomen. 

The urine was acid with a specific gravity of 1.003. An occasional white blood 
cell and a rare red blood cell were noted in the sediment. Hemoglobin was 
8.0 gm. with a red blood count of 4,000,000 per cubic millimeter. The white 
blood count was 13,400 per cubic millimeter. The nonprotein nitrogen was 90 mg. 
per cent. The blood uric acid was 8.1 mg. per cent. Serum calcium was 9.3 mg. 
per cent and the serum phosphonis was 8.8 mg. per cent. The creatinine was 
7.5 mg. per cent. Serology was negative and urine cultures were sterile. The 
blood sedimentation rate was 96 millimetei’s in 1 hour. Semm proteins were 
6.1 gm. with an A/G ratio of 4.1/2.0. 

A chest film was negative. There was nonvisualization of the kidnej's after 
excretory urography on May 26. Her urinary output remained satisfactory. A 
urological consultation was requested. 

Cystoscopy (May 28) demonstrated a normal bladder. Indigo cai'miiie ap- 
peared only from the left side. Bilateral hydronephrosis and hydro-ureter were 
demonstrated (fig. 1, A). Extrinsic ureteral obstruction of either inflammatory 
or neoplastic origin was suspected. 

Accepted for publication November 3 , 1954. 

7 S 3 
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Fig. 1. .4, bilateral pyelo-ureterogram illustrates ureteral obstruction at level of Lo 
from retroperitoneal inflammatorj' process. Right renal pelvis is incompleteh' filled. B, bi¬ 
lateral pyelo-ureterogram demonstrates final postoperative result and acquired divertic¬ 
ulum of left ureter. 

The patient became anuric which necessitated ureteral catheterization on 
Maj’’ 29. The catheters were left in place and marked diuresis re.sulted. Oxy- 
tetracycline was prescribed in 250 mg. doses ever}’- 6 hours. The nonprotein 
nitrogen was 53 mg. per cent on June 5. The ureteral catheters were changed on 
June 8 and pyelograms showed no significant alteration in the roentgen appear¬ 
ance of the kidnej’s or ureters. A 4 plus B. proteus infection was present. 

On June 9, the left ureter was explored through a low, left flank incision. The 
lower pole of the left kidney was e.xposed and the left ureter isolated. It was 
encompassed and compressed by a broad band of inflammator}'- tissue in its mid¬ 
dle third. The ureter was freed by sharp and blunt dissection and a biopsy of the 
retroperitoneal tissue was obtained (fig. 2). Ureteral drainage was maintained. 
Sulfamethyldiazole was administered in 0.5 gm. doses eveiy 6 hours. The left 
ureteral catheter was removed on June 12 and the sutures with drain on the 
sixth postoperative da}’-. 

On June 16, the right ureter was explored in a similar fashion and also was 
surrounded by an inflammatory process. It was freed from the encompassing 
tissue and ureteral drainage effected with an indwelling catheter until June 19. 
The sutures vith the drain were removed on the sixth postoperative day. She 
received two transfusions during her hospital stay. 

At the time of discharge on June 24, the nonprotein nitrogen was 28 rag. per 
cent and the hematocrit 33.5 per cent. Urine culture showed a 1 plus growth of 
enterococci from the bladder. Excretory urography on July 20 demonstrated 
satisfactor}’ function with mild bilateral hydronephrosis. 
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On November 5, she experienced pain in the left flank and lower back with a 
palpable, tender, left kidney. Excretory urography revealed mild, right hydro¬ 
nephrosis with nonvisualization of the left kidney. She was readmitted to the 
Hartford Hospital the following day. 

Urinalysis showed an acid reaction with a specific gravity of 1.005. There was 
a 2 plus albuminuria. Occasional white blood cells and 2 plus red blood cells 
^\ere seen. The hematocrit was 35.5 per cent and the white blood count 9,600 
per cubic millimeter. Nonprotein nitrogen Avas33 mg. per cent and urine cultures 
were sterile. 

Cystoscopy was done on admission. No jets of urine appealed from the left 
on ce with some obstruction to a 5F ureteral catheter in the lower third of the 
left ureter. The right renal pelvis was readily catheterized. Hydronephrosis was 
most marked on the left with ureteral dilatation down to the upper tliird of the 
sacrum ^ith normal caliber below this point. The catheters were left in place, 
e receive sulfamethylthiadiazole in 0.5 gm. doses four times daily. On Novem- 
11) pyelo-ureterograms were repeated without demonstrable change. A 7F 
ur^era catheter was re-introduced to the left kidney and left in place. 

n ovember 13, the left ureter was explored through a lower, left oblique 
gridiron incision. The ureter was markedly thickened and adherent. It could not 
I ^ y separated from the iliac artery; therefore, it was mobilized above and 
e 0 ^ IS vessel and the adherent portion resected. An end-to-end anastomosis 
was performed vith 00000 chromic catgut over the inlying catheter. Pathological 
examination o the removed segment of ureter showed scarring and chronic 
inflammatory reaction with ulceiation of the mucosa. 
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The postoperative course was complicated by profuse urinary drainage through 
the wound. Injection and removal of the left ureteral catheter on November 30 
showed moderate left hydronephi'osis. The lower left ureter was poorly demon¬ 
strated. The abdominal sinus tract was drained with a Foley catheter. On 
December 6, a 4F ureteral catheter was introduced to the left kidne 3 L Pj^elo- 
grams outlined a ureterocutaneous fistula which originated at the level of the 
left sacro-iliac S 3 ’Tichondrosis. Hemohdic staplydococcus was cultured from the 
urine. Eiythrom 3 ’-cin was given in 100 mg. doses eveiy 6 hours. On December 14 
and 21, a 8F rubber ureteral catheter was passed to the left renal pelvis and left 
in place. On December 22, the catheter was removed from the operative wound. 
The ureteral catheter was withdrawn on December 24, she remained dr 3 '- and 
was discharged. Her hematocrit was 37 per cent. The nonprotein nitrogen was 
23 mg. per cent and a urine 3 delded culture from the bladder B. coli. 

Excretoiy urograph 3 ’- on iMarch 27, 1954 showed mild bilateral h 3 'dronephrosis. 
She was admitted for the third time on Ma 3 '^ 7 with a 2 weeks’ histor 3 ’' of dull, 
aching pain in the left flank with urinar 3 '- frequenc 3 % d 3 ’^suria, nausea and vomit¬ 
ing. Moderate left flank and upper abdominal tenderness were elicited. Urinab'^sis 
was negative except for a specific gravit 3 ’ of 1.002. The nonprotein nitrogen was 
30 mg. per cent. The leukoc 3 ’te count was 11,400 per cubic millimeter and the 
hematocrit 39 per cent. On Ma 3 '’ 8, C 3 '^stoscop 3 ’- and p 3 ’-elograph 3 ' showed an 
acquired diverticulum of the left ureter (fig. 1, B). The colon bacillus was cul¬ 
tured from the left kidney and bladder. She was discharged on chloramphenicol 
Ma 3 ' 14 and has remained well. 


DISCUSSION 

Acute and chronic inflammation of the retroperitoneal fat with fibroblastic 
actmt 3 ^ and scarring may lead to bilateral extrinsic ureteral obstruction with 
h 3 '-dronephrosis. 

This disease ma 3 ’ be unilateral initial^'; however, both ureters eventual^" 
become involved. Reduced health, back pain with or without cohc, une.xplained 
anemia, progressive azotemia, oliguria, and sudden total anuria seem to be the 
dominant chnical features. 

All causes of renal insufficienc 3 ^ ma 3 ' require consideration, but C 3 ’^stoscop 3 ’^ and 
retrograde p 3 "eIograph 3 '^ are mandator 3 ’’ for diagnosis. Extrinsic ureteral compres¬ 
sion without stricture will be found. The differential diagnosis revolves about 
either a neoplastic or an infiammator 3 ’^ process. The diseases to be excluded are: 
mahgnant bmiphoma; reticulum cell sarcoma; Hodgkin’s disease; metastatic 
invasion and peri-ureteritis plastica. Similar but reversible ureteral changes 
which ma 3 ' lead to confusion have been noted in such diverse and unrelated 
inflammatoiy processes as regional ileitis, acute cholec 3 ’'stitis, orchitis, appendi¬ 
citis, parametritis, and oophoritis. 

The treatment has not been standardized. Bilateral nephrostom 3 ’' with second- 
ar 3 ’- ureterob'sis b 3 ^ both the intra- and extraperitoneal approaches have been 
done. Xephrectom 3 ' with nephrostom 3 '- and intra-abdominal ureterob'^sis on the 
opposite side have been performed. Renal exploration followed b 3 ’^ antibiotic 



HILVTIIiVL vurrut^l. COMI’nlSSIOM 


7S7 


thciapy with Q 19 has been utilized Deep \-iaj therapy aftei siiigen was tried 
111 one case 

More experience will bo leqiiiied befoie a definite plan of theiapx can bo 
formulated In the ease under consideration, diaiiiago was maintained wath 
indwelling ureteral eathetcis and uieteioljsis was accomplished 115 the ictro- 
peritoiical approach The postopeialivc lesiilf was eompiieated by an acquired 
dll crticiiliiin of the left lowei iirctei 


S0M\t\nx 

Ihc eighth case of bilateral mctcial compicssion with obstniction from a 
letiopeiitoneal inflammatoij process of unknown etiologv has been piesented 
llic literature has been renewed and the diagnosis disais«od Bilateral extra- 
peritoneal uieteiolysis pioduccd a functional icsult 

30 ranmngton Ate , JIarlford S, Conn (/? IS) 
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The postoperative course was complicated by profuse urinary drainage through 
the wound. Injection and removal of the left ureteral catheter on November 30 
showed moderate left hydronephrosis. The lower left ureter was poorly demon¬ 
strated. The abdominal sinus tract was drained with a Foley catheter. On 
December 6 , a 4F ureteral catheter was introduced to the left kidne^L Pyelo- 
grams outlined a ureterocutaneous fistula which originated at the level of the 
left sacro-iliac synchondrosis. Hemolytic staph 3 dococcus was cultured from the 
urine. Erj'^thromjmin was given in 100 mg. doses every 6 hours. On December 14 
and 21 , a 8 F imbber ureteral catheter was passed to the left renal pelvis and left 
in place. On December 22, the catheter was removed from the operative wound. 
The ureteral catheter was withdrawn on December 24, she remained drj’- and 
was discharged. Her hematocrit was 37 per cent. The nonprotein nitrogen was 
23 mg. per cent and a urine jdelded culture from the bladder B. coli. 

Excretory urograph 3 '- on March 27, 1954 showed mild bilateral h 3 ’-dronephrosis. 
She was admitted for the third time on Ma 3 ’^ 7 vdth a 2 weeks’ history of dull, 
aching pain in the left flank with nrinaiy frequency, dysuria, nausea and vomit¬ 
ing. Moderate left flank and upper abdominal tenderness were elicited. Urinalysis 
was negative except for a specific gravity of 1 . 002 . The nonprotein nitrogen was 
30 mg. per cent. The leukocyte count was 11,400 per cubic millimeter and the 
hematocrit 39 per cent. On Ma 3 '- 8 , C 3 ’^stoscopy and p 3 ’^elograph 3 ’’ showed an 
acquired diverticulum of the left ureter (fig. 1, B). The colon bacillus was cul¬ 
tured from the left kidney and bladder. She was discharged on chloramphenicol 
May 14 and has remained well. 


DISCUSSION 

Acute and chronic inflammation of the retroperitoneal fat with fibroblastic 
activity and scarring ma 3 '' lead to bilateral extrinsic ureteral obstruction with 
hydronephrosis. 

This disease may be unilateral initially; however, both ureters ei^entualb^ 
become involved. Reduced health, back pain with or Avithout colic, unexplained 
anemia, progressii^e azotemia, oliguria, and sudden total anuria seem to be the 
dominant clinical features. 

All causes of renal insufficiency ma 3 '^ require consideration, but C 3 ’^stoscop 3 '^ and 
retrograde p 3 "elography are mandator 3 ’' for diagnosis. Extrinsic ureteral compres¬ 
sion without stricture null be found. The differential diagnosis revoh'es about 
either a neoplastic or an inflammator 3 ’^ process. The diseases to be excluded are: 
malignant l 3 ^mphoma; reticulum cell sarcoma; Hodgkin’s disease; metastatic 
invasion and peri-ureteritis plastica. Similar but reversible ureteral changes 
which ma 3 ^ lead to confusion have been noted in such diverse and unrelated 
inflammatory processes as regional ileitis, acute cholec 3 '’stitis, orchitis, appendi¬ 
citis, parametritis, and oophoritis. 

The treatment has not been standardized. Bilateral nephrostomy ivith second- 
ar 3 ’' ureterol 3 ’^sis 63 ’- both the intra- and extraperitoneal approaches have been 
done. Nephrectom 3 ’^ AA’ith nephrostomy and intra-abdominal ureterolysis on the 
opposite side have been performed. Renal exploration followed b 3 ’’ antibiotic 
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Fig. 2 E\cretory urojram 4 davs postopcr-ativolv folloaing bilateral iiretcrosignioldal 
iiiiastomosia. Note absence of ludroiiepbrosis in splinted side. 

Figtire 2 is an exciotory urogram 4 days postopeiativcly, in wiiicli the splinting 
catheter was used only on tlio right side for a compaiison. The pyclogram shows 
hydronephrosis on the side of the implant where no splinting catheter was used, 
and an empty kidney on the side of the splinting catheter, indicating the pre¬ 
vention of an immediate postopeiative hydronephrosis by the use of a splinting 
catheter. 

SO S. County Line Road, Hinsdale, III. 
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SURGICAL REPAIR OF THE LOWER URETERS AND BLADDER 
WHICH HAVE BEEN INJURED DURING PELVIC SURGERY 

MILTON M. COPLAN. FRANK M. WOODS and PERRY D. MELVIN 

The purpose of this paper is to present a concise description of operative 
technique for repair of the lower ureters and bladder, injured during pelvic 
surgery, that has been found successful in our priA^ate practice. No attempt is 
made to describe the various causes, types of injuries, statistics, or the multiple 
operative procedures undertaken to achieve the same end. A more extensive 
discussion of the subject was presented by us at the Southeastern Section of 
the American Urological Association at its annual meeting at West Palm Beach 
in 1954, in which we quoted from Drs. Leon Herman, David Feiner, R. J. Pren¬ 
tiss, R. B. Mullinex, Charles Higgins, Paul W. Aschner, T. D. Moore, Eugene 
St. iMartin and others who have discussed man}'^ aspects of this condition. This 
paper has been published in the 1954 Transactions of the Southeastern Section. 

Lower ureteral injuries are becoming more common with the advent of radical 
pelvic surgery. It is the dutj'^ of the urologist to co-operate in e^mry Avay possible 
to prevent, as well as to correct, these injuries. 

One of the easiest and surest methods to prevent injury to lower ureters 
and bladder during pelvic and lower colon surgery is placing large, indwelling 
ureteral catheters in the ureters, and a Foley type catheter in the bladder pre- 
operatively. These can be tied together just outside the urethral meatus with a 
small piece of umbilical tape to prevent slipping during the transfer of the 
patient from the cystoscopy table to the operating table. This pi-ocedure is an 
aid to prevent injury, but must not give the surgeon a false sense of security 
nor encourage him to fail to use extreme care at all times to preserve continuity 
of the urinary tract. 

The most opportune time to repair an injured ureter is at the time of injury 
if it is recognized and is not too extensive. Simple incision into a ureter should 
be closed with absorbable suture, chromic 00 to 0000, and drained extraperi- 
toneally. Teaming vdth a cystoscopist is frequentlj’" desirable for more extensive 
ureteral injuries during the primary operation. The distal segment of a cut 
ureter is frequently clamped and ligated with the uterine artery and is difficult 
to expose. Without moving the patient from the table, her legs are spread and 
lifted under the sterile drape sheet by an attendant. The foot of the table is 
then dropped to a position perpendicular to the floor and two Mayo instru¬ 
ment stands, each padded with a pillow, ai’e brought up uirder the drape so 
that each outstretched leg can come to rest on one. The cystoscopist sits at the 
foot of the table under the sterile drape sheets where he contributes his skill in 
passing a large ureteral catheter, bougie or a diverticulite up to the point of 
obstruction of the ureter. A light in the distal segment of the cut ureter makes it 
eas 5 '’ to identify when the overhead lights are turned off. We feel that end- 
to-end anastomosis can be accomplished in most cases and is the most satis- 
factoiy procedure. The anastomosis can be performed over a T-tube or over an 
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indwelling catheter to pieseive continuity ot the lumen of the ureter. It is our 
piaotice to trim the cut ends of the ureter obliquely so that wo do not have a 
tiansverse scar, and the likelihood of subsequent stricture is greatly diminished. 
In using the T-tubo, which can be done with or without the aid of a cystoscopist, 
after the distal segment of the ureter is isolated, an incision is made in the 
ureter aboic the site of the injuiy and the T-tube is inseited .so that one arm of 
the tube goes toward the pelvis of the kidney and the other doini into the 
bladder or on out the urethra to diain the kidney and act ns a splint for the 
injuied uietei. Closure of the anastomosis is then done ivith an atiaumatie 
cluomic QQ to QQQQ. The right angle of the T-tube is then biouglit out extra- 
peutoneally and the aiea of the wound is drained. It is frequently necessaiy to 
cut a wedge fiom the T-tube on the .supeiior suiface of the junction of the 
horizontal-vertical arms in older to lemove a small plug of mbber that impairs 
drainage at this point (fig. 1). Removal of this wedge also i educes the possibility 
of trauma to the ureter when the tube is withdiawn. The T-tube is used in 
prefeience to single or multiple ureteral catheters because it usually provides 
for better drainage and certainly permits much earlier ambulation of the pa¬ 
tient. It has been our policy to leave the tube in place 10 to 30 days, depending 
upon the severity of the injurj'. 

Extensive and time-consuming lepaiis of injuries discovered during the couise 
of the primary operation are usually impiactical and leqiiire urologic siiigoiy at 
a later date. If impossible to do an end-to-end anastomosis, it ma}’ be desirable 
to ligate the pioximal ureter and insert a tube into it for diainage. This can bo 
brought out extraperitoneally until such time ns permanent lepaii can be done. 
A ureteioneocystostomy may bo done rapidly in some instances wheio end-to- 



Fig. 1 
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DIGITAL EXTRACTION OF BLADDER CALCULI IN A 
FEMALE PARAPLEGIC 

HOWARD A. HOFFAL4N and FRANK R. LEARY 
Frotn Si. Luke's Hospital, New Bedford, Hass. 

A 21 3 ’-ear old white woman was brought to the emergenc}'^ room of St. Luke’s 
Hospital because of caking and poor drainage of her indwelling Foley catheter. 
Four 3 '-ears previoush’^ she had been in an automobile accident at which time 
she sustained an injur 3 " to the spinal cord resulting in parah'sis of both lower 
extremities as well as the bladder and bowel. After a spine fusion operation in 
the area of Dll, she attended a rehabilitation center in Boston for 10 months, 
but showed no progress and finalU’’ returned home. She remained in lied, during 
which time her bladder d 3 'sfunction was managed b 3 ’' an indwelling catheter 
with daily irrigations of 1-20,000 aqueous zephiran solution. The catheter was 
changed about once a month. She took various t 3 ^pes of urinaiy antiseptics on 
occasion, when the urine seemed pai 1 ,icularl 3 ' punilent. 

A few da 3 ’’s before she appeared at the emergenc 3 " room it was noticed that 
the catheter would not drain well spontaneous^’’, nor could it be irrigated ef- 
fectivety. It Avas thought b 3 ’’ her famil 3 ' ph 3 ^sician that she probabl 3 ’' had the 
usual alkaline enemsted C3’’stitis so common Avith long-standing indwelling 
catheter drainage, and that some of these crusts had partiall 3 ’’ blocked the tube. 
He adA’ised urological consultation. 

The 2lF BroAvn-Buerger cystoscope aa’us introduced into the bladder, immedi¬ 
ately producing a grating sensation and sound characteristic of rubbing metal 
on stone. It AA’as possible to distend the bladder sufficient^ Avith fluid so that 
obseiwation to a certain degree could be carried out, Avhich confirmed the pres¬ 
ence of numerous calculi in the bladder. A plain film of the abdomen was taken 
to determine further the extent of the calculous deposits in the bladder and to 
ascertain the size of those stones which could not be A'isualized C3'stoscopicall3', 
as Avell as to mle out the presence of lithiasis in the upper urinaiy tract (fig. 

While the film A\'as being deA'eloped, aa'c contemplated AA'ith great concern the 
thought of haA’ing to operate upon a 3 ’’oung Avoman who had already had more 
than her share of tragic experiences. At this point, it occurred to us that perhaps 
in a female paraplegic patient with a short urethra, and AA’ith patulousness and 
aton3^ of the sphincter and bladder neck, a finger might be inserted into the 
bladder and the stones remoA'ed by digital manipulation. It Avas felt that cer- 
tainh^ maity of the smaller ones could be extracted this AA'a3’’; the fate of the 
larger ones could not be told until the procedure AA’as tried. 

HaA’ing deteimined that the urolithiasis AA’as confined to the bladder, and 
haA’ing an idea of the extent of the calculous deposits, the fifth finger Avas in- 

Accepted for publication October 15, 1954. 

Read at meeting of NeiA’ England Section of American Urological Association, Spring- 
field, Alass , .4pril 14, 1955. 
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I’la 1. A, x-ray prior to manipulation. B, stones removed digitally. 


sorted transuretlirally into the bladder. Of couisc no anesthesia was lequiied in 
view of the paiaplegia. Discovering tliat tlic iiiethra .admitted the fifth finger 
readily, this finger was removed and in its place the index finger was inserted. 
The smaller calculi were brought down between the ball of the index finger and 
the uiethral wall and gently teased all the way out. There lemained 5 larger 
ones which would warrant suprapubic cystolithotomy in the ordinary case. 
fWe have ordinarily been loathe to carry out litholapaxy or lithotiiptoscopy 
because in our experience the small fragments of stone are frcquentlj^ ground 
into the lining of the bladder and act as a nidus for subsequent infection and 
further stone foimation.) It seemed perfectly icasonable theiefore to continue 
this same technique in attempting to lemove the larger stones. It was striking 
how readily the index finger of the right hand could bring the almond-shaped 
stones into the posterior urethra. At this location the stone was engaged by 
using two fingeis of the left hand to press upward on the anterior vaginal wall, 
thus preventing the stone from slipping back into the bladder from the posterior 
urethra. The fingers of the left hand in the vagina were pressed against the 
proximal end of the long stone in the urethra, and thus made the distal end 
present visibly at the external urethral meatus. Then the thumb and index 
finger of the right hand gently rotated the stone on its long axis until it was 
delivered. This proceduie was lepeated until no further calculi could be felt in 
the bladder. The cystoscope was reinserted, and the absence of residual calcific 
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Fig. 2. X-ray following manipulation. 


deposits tvas confimied. It was striking how relatively health}’’ the bladder 
mucosa appeared after this procedure. There was no evidence of trauma. 

Forty stones in all were removed (fig. 1, B). These ranged all the wa}’’ from 
4 cm. in the largest diameter to several that were onty 7 mm. Many had the 
three-dimensional shape of a date and others had the more typical flat 
or plaque-like shape that is commonly encountered in this type of pi’oblem. 
The}' all presented an off-wliite color. Chemical analysis subsequently revealed 
them to be composed of phosphate with a trace of calcium carbonate. The 
urinary pH was 8.0. There were numerous pus cells in the sediment. The cul¬ 
ture revealed a mixed infection of E. coli and nonhemolytic staphylococci and 
streptococci. Sensitiidty tests revealed these organisms to be responsive chief!}’’ 
to furadantin. 

The entire manipulation took less than 10 minutes following which a plain 
film of the abdomen showed no stones at all present (fig. 2). The appropriate 
follow-up therapy was prescribed, and the patient was back in her home less 
than an hour from the time she was first seen in the emergency room. 

COMMENT 

The concept of remo^’ing vesical foreign bodies through the urethra in a 
female was discussed by ^IcCune in 1952. He mentioned in particular ther¬ 
mometers and eye droppers and wished to aA''oid breaking them AA'ith mechanical 
instillments, His cases were in relatively normal females, i.e., without para¬ 
plegia. Frankly, when we first noted this article we AA’ere not favorably im¬ 
pressed, since we felt that the procedure was not particularly physiological, and 
we were concerned about the outcome of the sphincter’s integrity after such a 
seemingly traumatic experience. Although Dr. McCune’s results tended to 
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justify liis procedure, rve were unable ponseieiitiously to accept it as good surgi¬ 
cal technique and promptly discarded the thought. However, when faced with 
our situation, and the thought suggested by this report 2 years pieviously 
flashed through our minds, it seemed like a reasonahlo thing to trjn The resnUs 
were gratifying. 

It would seem that many paraplegic women with this ail-too-frequent com¬ 
plication in the urinary tract might well be .sar’cd an open surgical procedure 
by considering this simple method of digital extraction that can actually be 
done in the office or at Imrno. We should like to commend it to j'our attention 
and will bo pleased to have yonr comments at a subsequent date regarding 
your own experience with it. 

SOXIMAIiV 

A case of a young woman with multiple bladder 6tone.s complicating para¬ 
plegia has been presented. Open operation was avoided by the simple measure 
of removing the stones b)’ digital manipulation through the urethra. 

hepuhexce 

MoCune, D. P.; Method of removing foreign bodies from the fcmide blnilcler. Trims. Soiith- 
castern Sect., Am. Urol. Assn., 16: 44, 1952. 
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THE USE OF A FREE CUTIS GRAFT IN THE OPERATION FOR 
URINARY STRESS INCONTINENCE 

EARL G. M. KRIEG 

From the Department of S^irgcry, The Cottage Hospital, Detroit, Mich. 

Stress incontinence due to laceration of the urethral sphincter is evident by 
small evacuations of urine when the patient coughs, sneezes, strains, steps off a 
curbing, etc. This condition maj’' progress to total incontinence. 

The statistics'’® of operative failures range upwards from 10 per cent. This 
indicates that there is considerable room for improvement in our knowledge of 
the underlying causes leading to stress incontinence and the proper techniques 
for cure. 

The anatomy of the urethra and adjacent tissues has been well presented b}'’ 
recent investigators.®’® Our knowledge of the phj'siology of the urethra is still a 
subject for further clarification. Our knowledge of the tissue change is based 
largely upon clinical observations which are limited to the posterior (vaginal) 
aspect. Interesting roentgen studies have been made.'®-'® No report of a study 
was found that investigated the possibility of injury to the anterior (pubic) 
aspect of the urethra. 

In 1914, Kelly advocated the restoration of the sphincter bj’’ imbrication 
during rvhich he used a single mattress suture near the bladder junction. Since 
this method was modified to include most of the urethra, many modern tech¬ 
niques have used this method as a basic maneuver. When it was found that the 
modified Kelly operation still permitted 20 per cent or more faihu’es, additional 
procedures were introduced. At present some authors'- attribute the 

cause of these failures to a displacement of the urethra wliich interferes with a 
lever action employed by the spliincter muscle. Several methods which employ a 

Accepted for publication July 21, 1954. 
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Tibi I 1 Results folloumg operalion (no failures) 


Case Number 

Trev lous Operations 
lot InconXif'cnct 

Agf Insertion 
o{ Graft 

Complete Control 

follow Up 

1 

2 (also proliipsc) 

64 

immeclt tteh 

0 >rs 

2 

1 

35 

immetlt iteK 

0 \rs 

3 

1 

50 

immedi Ucl\ 

4 jrs 

4 


75 

iinmedi itch 

4 jrs 

5 


37 

immcdi itch 

4 \rs 

G 

1 1 

45 

immcdi itch 

, 4 jts 



42 

1 \r 

3>^jrs 

8 


44 

immcdiateh 

3 jrs 

9 1 


51 

immcdiitch 

3 \rs 

10 


49 1 

inimcdi'itcl> 

3 jrs 

11 ' 


50 

immcdi'itch 

2 jrs 

12 


57 

4 iiios 

2 jrs 

13 


52 

4 mos ' 

2 jrs 

14 


34 

immodt itch ^ 

t jr 

15 


39 

immedi itclj 

7 mos 

16 


47 

immediitch 

4 mos 

17 


50 

1 mo 

4 mos 

18 


49 

immcdi itch 

2 mos 


sling of tissue to hold the urethra “in position” ha\o been ndianoed * ’ ^ ® On 
the other hand seveial authois'" ” ha\e appioached the problem fiom the 
standpoint that the tissue layers iieic so inadequate that they biohe down iindei 
the stress and stiain of function Shan” supported these tissues by inseiting a 
patch of fascia lata o\ oi the piimary repair Kegel'’* has shonn that the atrophic 
tissues will lespond to exercise nhere the extent of tiauma was not too gieat 
Oui clinical experience with the tissue planes of the urethra, perineum, vagina 
and upper pel\ ic diaphragm led to appraisals of tissue substance and sti ength 
We obserxed that these tissue planes were pooily developed m many instances 
and appeared to be incapable of continued suppoit In our failures following 
conventional icpairs in both stiess incontinence and pelvic prolapse,'® the tissue 
•dissections at subsequent opoiation bore out this contention and confirmed the 
observations of Kegel, &liaw, and Jeffcoate and Roberts We observed at least 
three conditions other than trauma winch ieduced tissue strength 1) The tissues 
X aiied in degiee of natixe development* '* '* from a strong supportive structure 
to one of pool substance The formei appealed to be bettei suited to withstand 
the injuries of piegnancy Common examples of extreme lack of development of 
supporting stnictuies were obseivcd in uterine piolapse and rectocele m the 
nullipara 2) -^.trophy due to senile changes progressively weakened the tissue 
layeis to a point that simple lepiir would not allow a permanent cuie The 
advancing natuie of this change was often indicated in the clinical histoiy 
3) Atrophy and subsequent loss of function through inactivity, duo frequently 
to tiauma, weio noted in some degree in most cases Atiophy of disuse has been a 
constant pioblem foi the traumatic surgeon Kegel has adapted this knowledge 

” Shaw, XXilfred Operation for stress incontinence Brit Med J,1 1070,1919 
Ivrieg, L G M Kep ur of pelvic piolapse using free full thickness cutis grafts 
To be published 
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to rehabilitate the urethral muscle through exercise.^- It is interesting that in 
order to achieve success through exercise concomitant local development of 
the muscle and the re-establishment of the reflex of central nervous S 3 '^stem origin 
must be accomplished. In case 7 the patient gained complete control through 
exercise after 1 3 ’-ear and illustrated the presence of tissue atroplty and lack of 
central control. Surgical repair had resulted in complete control except when she 
had had too maii 3 ’^ cocktails. Continued exercises finall 3 ’’ resulted in establishing 
the proper reflex. In case 12 a similar condition was encountered. The “mental 
block” which prevented the establishment of the central reflex disappeared when 
her soldier son was relieved of active dut 3 ’' in the Korean War. 

COM.\IEXT 

It was m 3 r belief that all of the aforementioned factors were concerned in a 
var 3 dng degree in every case of stress incontinence due to local pathological 
processes. Because there was no 3 ’^ardstick which accuratel 3 '’ measured these 
factors, I believed that this area should be reinforced with tissue grafts in every 
case. Perhaps this approach to the problem was too simple in conception but it 
has resulted in complete control of function in all of our cases. 

The technique inrmlved four major maneuvers. 

1) Extensive exposure of the urethra must be done, as advocated by oth- 
ers.-' ® The entire length of the urethra was exposed from the trigone of the 
bladder to the external meatus and laterall 3 ’^ to the pubic rami on either side. 
This was facilitated by freeing the bladder entirel 3 ’’ from the uterus. 

2) The urethra was imbricated in its entire length from trigone to meatus. 
A sufficient number of rows of sutures were placed to reduce the caliber of the 
urethra as much as possible. No indwelling catheter was used during tliis pro¬ 
cedure. This appeared to be necessar 3 ’’ because one could not outline the .sphincter 
remnants accurateh''. Fine, nonabsorbable sutures were used routinel 3 L 

3) A free graft of sufficient size to cover the area exposed above in paragraph ] 
was obtained from one edge of the incision in the vaginal wall and fixed in place 
with nonabsorbable sutures. The mucosa was closed over the graft with catgut, 
a small Fole 3 '^ catheter was inserted; and a pack was placed in the vagina for 
compression of the operative site. 

4) TiTien the operative site had healed and the local edema had disappeared, 
the patient was instructed in the exercises described b 3 ' Kegel. 

The results obtained in this small series are presented in table 1. 

CONCLUSIONS 

Our technical approach to the problem of stress incontinence has been two¬ 
fold: 1) A laceration of the sphincter muscle must be repaired. 2) A loss of 
strength of tissue la 3 '^ers due to lack of native development, senile atrophy and 
the atroph 3 ’- of di.suse must be reinforced. 

A free tissue graft was taken from the edge of the vaginal incision and attached 
to the operative area. 

Perineal calisthenics repaired the functional pathological process and aided in 
obtaining full results. 

1850 David Whitnerj Bldg., Detroit 26, Mich. 
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URETEHO-ARTERIAL FISTULA 
UOBKUT COWEN' 

Uretcro-arterial communication can be conceived onlj- as tbe result of severe 
inflammatory trauma at the site of the ureteral crossing liy a large vessel. Ure¬ 
teral juxtaposition to the large arteries of the pelvis is receiving more attention 
since involvement of the ureter is being ohseiTcd more frequently in cxteiisiv'e 
pelvic surgery. In nearly all cases heretofore recorded of uretcro-arterial fistula, 
an indwelling ureteral catheter has been antecedent. 

Davidson and Smith reported a case in which after indwelling ureteral catheter 
drainage of a greatly dilated ureter in pregnancy, after a sharp, appendiceal-like 
pain, profouitd shock and'hemorrhage from the bladder resulted in death. Post¬ 
mortem examiiratioir showed the right ureter ailhcront with a commuirioation 3 
cm. long to the right iliac ai'teiy. 

In all previously reported cases, the cartsc has been looseness of tissue con- 
sti'uction in gravidity and pressure fracture of a large blood vcs.sel. In seven of 
the S known cases of urctero-arterial fistula, of which oitly 4 cases have been 
recorded in detail, hemmorrhage was the cause of death. The only case with 
recover}' was the first case ro|)orfed by Moschowitz iit which he performed a 
simultaneous bilateral iliac artery ligation. 

In the following case report the imstigating factons were peri-ureteral inflam¬ 
mation over an impacted mural calculus (tig. 1, A) which had been treated 
unsuccessfully over a 2-ycar period by extractore, dilators and electrothermal 
transurethral uretcromcatotomy, and a low rctrovc.sical ureterolithotomy in a 
dilated ureter. 

C.\SU ItEPOHT 

Florence Critteuton Hospital No. ,520S8-C, S. C., a ■J4-yoar old man, entered 
the hospital October 13, 10S3. Excretory urography had demonstrated a large 
calculus in the lower left ureter and second degree left hydronephrosis. The 
.\-ray report indicated that the calculus and the hydronephrotic sac were increas¬ 
ing in size when compared with previous films. 

Through a Gibson incision, a loft ureterolithotomy was performed under 
spinal anesthesia. By probing, the calculus was located in a densely infiltrated 
and edematous peri-ureteral area. The stone was removed through an incision 
made directly through the peri-ureteral infiltration. (In retrospect, there is the 
possibility that the stone had been partially extruded e.xtra-ureterally by the 
previous electrothermal ureteral meafotomy.) A drain was brought out through 
a counter-flank puncture. The preoperatively placed left ureteral catheter was 
taped indwelling. 

The postoperative period was badly complicated by abdominal distention and 
by a profusely draining, persistent urinar}' sinus through the angle of the inci¬ 
sion. To control this, it was decided to perform cystoscopy 16 days postopera- 
tively. Cystoscopy .showed a large, granulomatous excrescence prolapsing from 
the left ureteral orifice and it was deemed unsafe to attempt catheterization. 
Accepted for publication Septcmlicr 29,1954. 

SOI 



802 


KOBERT COWEN 



Fig. 1. a, calculus in left lo\^ei uretci after attempts at removal bv instruments and 
meatotomy. B, excretory urogram after ureterolithotomy. 


Excretory urographj'- (fig. 1, B) showed normal function and pattern of both 
kidne 3 ''s. Contrast medium from the left ureter did not enter the l)ladder, but was 
either retained in a large dilated ureter or in a pouch from extiavasation into 
soft tissues. 

Following discharge from the hospital, the patient reported gradual diminu¬ 
tion in the amount of urinaiy sinus drainage. One month postoperative!}' he 
was seen in the office. The sinus had nearly healed. 

Several days later I was called to his home because of sharp, tearing pain 
following exercises he had taken bj' flexing his thigh upon the abdomen, putting 
strain on the psoas muscle. IN'Ioiphine was required for pain and the next day 
severe hematuria made hospital readmission urgent. 

Consultation (Dr. R. P. Lj'tle): “Late secondary hemorrhage following ure- 
terolithotom}'. Severity of bleeding suggests invasion of a major vessel such as 
the h 3 ''pogastric. I would not recommend extraperitoneal approach save for 
packing, as the vessel leak may easily be enlarged. Recommend transperitoneal 
approach so the iliac vessel can be immediatel}' controlled, then probabl}' liga¬ 
tion can be done.” 

Operation: Ligation of left ly'pogastric arteiy. Under general anesthesia a 
retroperitoneal approach showed no retroperitoneal blood or extravasation until 
retraction of the peritoneum medially resulted in arterial hemorrhage drenching 
the area. Digital compression of the aorta, retroperitoneally, was remarkabl}' 
effective resulting in a fairl}' dry field. The h 3 'pogastric arter}' showed a long 
lateral tear from adhesions to the site of the ureterolithotomy incision near the 
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mvu’al povtioii. Clarapiug and ligation of the pulsating stump of the hypogastric 
artery above, and two distal stumps were easily effected. 

The patient tolerated the procedure well and the operative blood loss was less 
than 500 co. Although the left femoral and popliteal arteries could not be pal¬ 
pated the interference was attributed to the packing, whicli was removed in 24 
hours mth fair arterial pulsations. Daily blood studies showed a red blood cell 
count of 4.3 million that fell to 2.2 million/cu.mm. Hemoglobin and hematocrit 
levels were commensurate. Marked leukocytosis, with marked shift to the left, 
was present at all times. The white blood cell count varied from 47,400 to 20,300 
per cu.mm. This was classified as a Icukemoid reaction. Platelets wore adequate, 
numbering 246,000 on one occasion. There was no depression of prothrombin. 
The blood nonprotcin nitrogen rose from 49 on admission to 69 mg./lOO ml. on 
the day of operation. The uncorrcctcd sedimentation rate on the day of opera¬ 
tion was elevated to 58 mm. in 1 hour. Blood cultures on two occasions were 
negative. (Dr. Edw. Zawadski.) 


SUIIMAUY 

A case of uretero-arterial fistula, due to perforation of the tireter into the 
hypogastric artery, is reported. 

The communication was at the site of a retrovesical incision into a peri-ureteral 
infiltrated area and resulted from many ureteral dilatations, extraction attempts, 
and an electrothermal transurethral ureterotomy. 

The perforation occurred 45 days postoperatively following exorcises flexing 
the thigh and stress on the psoas muscle. Acute tearing pain with severe hemor¬ 
rhage from the bladder was accompanied by a Icukemoid blood reaction. Blood 
cultures were negative. 

Progressive paralytic ileus that caused death 5 days after a successful hypo¬ 
gastric arterial ligation must be attributed to Icukemoid reaction; because of 
complete insertion of the long intestinal tube and failure of electrolyte and fluid 
balance. 


! IF. Adams Ave., Deiroil SO, Mich. 
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PRIMARY AMYLOIDOSIS OF THE BLADDER 
RANULF P. BEAAIES 

From the Department of Surgery, Division of Urology, Stanford University School of Medicine, 

San Francisco, Calif. 

The problem of differentiating benign from malignant lesions is particularly 
difficult in amjdoid tumor of the urinary bladder. These tumors, though ex- 
tremety rare, are easity confused with carcinoma since they have the hallmarks 
of malignancy: painless hematuria and the cystoscopic picture of infiltrating 
cancer. 

We have recentl}’- treated a patient in whom localized amjdoidosis of the urinary 
bladder developed during a 5 ’^ear of careful observation. 

CASE REPORT 

I. T., a 54-jmar-old white, American, married woman, was seen first in the 
outpatient clinic in October 1952, with the complaint of intermittent, painless 
hematuria for the preceding 7 months. The bleeding had become profuse during 
the week prior to her initial ^dsit. 

Positive findings on physical examination were moderate hypertension and 
obesity. The urine contained gross blood, many pus cells and a few diplococci. 
Cystoscopic examination showed hyperemia in the mid-trigone. Yo other changes 
were noted. Excretoiy urograms showed normal kidneys, ureters and bladder. 
The hematuria subsided following treatment bj’ aureomycin and the patient had 
no further complaints until 6 months later Avhen she again had painless hematuria. 
The urine was found to have many red cells, a few pus cells and no bacteria on 
microscopic examination. Cystoscop}’' again showed no additional findings. Dur¬ 
ing the following weeks retrograde studj'- was done and x-rays, Papanicolaou 
smears, and cultures were negative. A month later, on cj’^stoscopic examination, 
an erythematous area was first noted on the posterior wall of the bladder. The 
endoscopist felt that this finding was compatible with chronic cystitis. 

The patient had no symptoms until 4 months later when she returned vith the 
complaint of terminal hematuria. Cystoscopy showed only injection of the tri¬ 
gone. She was treated b}^ antibiotics and urethral dilatations, and again the 
bleeding ceased until 2 months later when the fourth episode of hematuria oc¬ 
curred. At this time cystoscopj- showed a hemorrhagic area on the posterior wall 
near the dome of the bladder. There were many coarse folds about this area 
Avhich were raised in respect to the surrounding bladder mucosa. As the bladder 
distended many of these folds Avere diminished in the degree of their intravesical 
protmsion. 

A clinical diagnosis of infiltrating tumor of the bladder was made. Because 
of the anatomical situation of the lesion a segmental resection AA'as performed on 
December 27, 1953, one year and 2 months after the patient’s initial complaint 
of hematuria. 

Accepted for publication July 29, 1954. 
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At the time of operation frozen section was done on the casilj' resected tumor. 
Tlie pathologist reported that the lesion was not malignant, but suggested a 
curious inflammatory condition. The tumor itself was 8 cm. in diameter and 
measured 1 cm. in thickness. Thickening of the mucosa and submucosa was evi¬ 
dent on sectioning the operative specimen and measurement showed the mucosal 
layer to bo 2 mm. to 3 mm. in thickness. Grossly, the lesion resembled hyper¬ 
trophic gastric mucosa. It was not until the permanent sections wore made that 
the diagnosis of amyloid tumor of the bladder was apparent. See figures 1, 2, 3. 

Following operation, search was made for other sources of amyloid disease. 
LarjTigoscopy was negative for any nodules. The congo red test was negative- 
only 18 per cent absorption of the dye by the tissues. A liver biopsy with a Sili’er- 
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man needle showed normal liver tissue. Electrocardiogram, basal metabolism 
rate, blood and urine examinations were within noimal limits. 

Since operation the patient has done well and has had no symptoms other than 
urinary frequency related to decreased bladder capacity. 

Examination indicates that other evidence of amyloid disease has been ex¬ 
cluded in this case, and that this patient presents primary amyloid tumor of the 
bladder. 

DISCUSSION 

In the past 57 years 11 cases of amyloid tumor of the urinary bladdei- have 
been reported in Europe and the United States. The first case was reported by 
Solomin in 1897, and the second and third by Lucksh in 1904, and Chwalla in 
1932—all in Europe. In the United States 8 cases have been reported; the first 
two by Rusche in 1941, followed by Corbett 1944, Craig 1949, Singer 1950, 
Roen 1951, and Poutasse 1952. The disease is not peculiar to one sex, but all 
cases have been more than 40 years of age. 

Perhaps because of its rarity, a clinical impression of amyloid tumor of the 
bladder has never been made. The occurrence is so infrequent that the chances 
are very much against one seeing this cystoscopic picture more than once in a 
lifetime. All cases had the initial symptom of painless hematuria as the present¬ 
ing complaint. Cystoscopic examination in all cases showed a lesion of an “in¬ 
filtrating typo” and all, save one thought to be papilloma, were obseived as in¬ 
filtrating lesions. The erroneous clinical diagnosis in all cases was invariably 
carcinoma of the bladder. 

In only 2 cases was the lesion diagnosed by transurethral biopsy. Ail cases 
except two were treated by open operation. In those patients where the lesion 
was so located as to permit segmental resection it was deemed the procedure of 
choice. In lesions situated in the region of the vesical neck and trigone, trans¬ 
urethral resection has been successfully carried out and the patients have re¬ 
mained asymptomatic. One must be aware of the fact that in all these patients 
the surgeon was clinically convinced that he was dealing with malignancy and 
therefore proceeded in a manner which would evaluate the potentialities of this 
tumor. 

Anderson describes four categories of amyloid disease: 

1) Primary. A relatively uncommon condition wherein for no apparent cause, 
amyloid is deposited in tissues of mesenchymal origin. 

2) Secondary. The most common variety found to occur following long stand¬ 
ing chronic illness (tuberculosis, osteomyelitis, etc.). Here the amyloid deposits 
are usually found in parenchymatous organs in distinction to primary amyloidosis 
where the mesodermal tissues are involved. 

3) Localized amyloidosis. This is found usually in the eyelids, larynx, bladder 
and skin. No amjdoid tumors have been reported in the gastro-intestinal tract 
without coexistence of the generalized disease. 

4) Amyloidosis in association with multiple myeloma. In this group multiple 
myeloma is the predominate lesion although the distribution of amyloid is similar 
to that in the primary disease. 

Of what amyloid itself is composed remains to the greater part a mystery. 
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Extensive chemical analysis has revealed that amyloid is a complex protein which 
can be fractionated into two other proteins by organic chemical methods. These 
two fractions depend on a third factor, known to be a complex pol 3 '^saccharide, 
to unite them in a compound which has the chemical and physical properties of 
amyloid. The staining properties with congo red and iodine are well known, and 
the former is used as a diagnostic test for the generalized disease. This diagnostic 
adjunct was described in 1923 bj’- Bennhold and, although not infallible, it lends 
itself to the determination of widespread amyloidosis. 

The microscopic pathology of this disease as seen in the bladder is characterized 
by an infiltration of the proteinaceous material within the mucosa, spreading 
downward to the submucosa and to a lesser extent the muscularis. 

On section it is evident that a large amount of amjdoid has been deposited in 
the extracellular spaces within the mucosa. This material accounts for the folds 
observed on the tumor surface during cystoscopic examination. The continuous 
accumulation of amjdoid causes increased thickness of the mucosal layer without 
gross change in the muscularis in some areas. It is well demonstrated hj’’ the 
photomicrograph that much of the muscle has been invaded and destroyed by 
amyloid material which, in some areas, has completelj’^ replaced the musculature. 
Some inflammator}'' reaction of mild degree is present in the necrotic area on the 
surface which was the source of the hematuria. 

From the localized occurrence of the tumor, it would follow that complete 
surgical ablation is the most effective means of cure. When feasible, segmental 
resection is the procedure of choice. The microscopic examination of the wall of 
the bladder reveals that in the area of the tumor, the muscle itself is deeply in¬ 
filtrated with amjdoid. It would seem that transurethral resection of the tumor 
would be dangerous because of altered bladder musculature and carries with 
it the veiy excellent chance that the lesion could not be entirelj’' eradicated. 
Tissue death from high frequency current, on which we depend to kill tumor cells, 
does not in a like manner eliminate a relativelj’- inert protein. Although the cases 
treated with transurethral resection have remained asymptomatic, one Avonders 
if this is a temporaiy situation, and if the disease still progresses sloAAdj’’ in areas 
not completely eA'acuated of tumor by the transurethral instinment. The im¬ 
portance of remoAung the entire lesions lies in the possible occurrence of ob¬ 
structive disease to the upper urinary tract, anemia from chronic blood loss, and 
pathologic rupture of the bladder. 

Localized amjdoid tumor remains a medical curiosity and is of importance 
chiefly because of its confusion Avith malignant disease. The keen discernment 
of the clinician is required to detect the true nature of the lesion. Treatment 
should be directed in such a manner so as to extirpate the lesion entirelj’’. Ex¬ 
perience has shoAvn that this disease has not been fatal. 
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SQUAMOUS EPITHELIUM IN THE TRIGONE OE THE 
HUMAN FEMALE URINARY BLADDER 

With a Note on Cystoscopic Observations During Estrogen 
Therapy 

GHAUI.ES KEY and JOSEPH C. EUULICH 
From Ihc Surgical Scnicc nndDcpnrlmcntof Laboratories, Lebanon Hospital, New y orl,,N.y. 

Fov many years, observers'' -■ ’• *' "• have recognized the occurrence 

on the trigone of the human female bladder of grayish-white patches which 
have been described as chronic trigonitis, pseudomembranous trigonitis, tri¬ 
gonitis areata alba, etc. Cifuentes"''- clarified the nature of these patches; he 
noted that histologically thej' were composed of squamous epithelium and 
stated that they occurred evclusively in the trigonal mucosa of females. He 
stressed the resemblance to vaginal mucosa. 

The patches under consideration occur on the trigone of females most fre¬ 
quently during their active sex life; their ficciuency appears to diminish with 
age, but we have observed them in the sixth, seventh and eighth decades. Such 
areas have never been reported in prepubertal females or in infants; however, 
one of us (J. C. E.) obseiwed one such area in serial sections of the trigone of a 
newborn female infant. 

Grayish-white patches similar to those which occur in the female have rarely 
been described in males. Cifuentes'* had never seen one in a male, and Hey- 
mann'* reported their absence in five men studied. It should be emphasized that 
we are not concerned here with squamous metaplasia due to calculi, tumois, 
ulcers and trauma. In a routine study of five hundred consecutive autopsies of 
both sexes and all age groups, the present authors have not observed squamous 
patches of this type in a single male. 

This study u.as aided by u grants from the Aaron tV. Davis Eoundation. 

Head at annual meeting, American Urological Association, New York, X. Y. June 3, 
1954. 
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The presumed origin^'* of these patches in the female from epithelium of the 
urogenital sinus suggested the possibility that these foci in the urinary bladder 
might respond to estrogenic stimulation in a fashion similar to the well-known 
response of related mucosa in the reproductive tract. Reports*^’ 
of results of experiments in animals strengthen this hypothesis. 

As far as can be ascertained, there are no reports indicating direct evidence 
of histological changes in the mucosa of the human urinary bladder following 
estrogenic.stimulation. The following is a report of three cases in which changes 
in squamous patches in the mucosa of the trigone in women appeared to be 
related to the administration of estrogenic substances. 

CASE REPORTS 

Case 1. M. N., a 33 j’^ear old white woman, presented herself on September 12, 
1949 with the chief complaints of difficulty of urination, frequencj’' of urination, 
and pain following urination for 2 years. In September 1936, a partial resection 
of a cystic left ovaiy had been performed. In Januaiy 1939, the left tube, the 
remainder of the left ovar}’", and the right tube had been removed; the transcript 
of the findings at this operation stated that the right ovaiy was absent. One 
month before this latter operation, menopausal symptoms consisting of flushes, 
weakness, and neiwousness began; these have continued until the present, 
although they are now somewhat less severe. 

The general physical examination of September 12, 1949 was essentially 
negative. Urine examination revealed no abnormalities. Observation cj'stoscopy 
revealed a granular urethritis and a mild stenosis of the external urethral meatus. 
The bladder appeared normal. After a few dilatations of the urethra, the patient 
did not return; she was not seen again until October 1951. At that time, many 
cysts of the neck of the bladder were found on cystoscopy. The mucosa of the 
bladder, including the trigone, was normal. She was admitted to Lebanon Hos¬ 
pital on December 11, 1951. Culture of the urine was sterile. The cysts in the 
neck of the bladder from 9 to 3 o’clock were fulgurated under pentothal sodium 
anesthesia on December 12, 1951. At the same time, specimens of the trigone 
of the bladder were taken b}-- biops^q although no abnormalities could be seen. 
The report of the histological findings follows: 

Sections revealed small fragments of mucosa from the urinary bladder. The 
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epithelium ivas uniformly of the transitional type with flattened surface cells. 
There were no significant abnormalities of the lamina propria. Stains for glyco¬ 
gen revealed minimal amounts in the basal laj'er of the epithelium. Diagnosis; 
Normal mucosa of urinary bladder. 

The patient was discharged from the hospital on December 13, 1951. Therapy 
with premarin (2.5 mg. daily, orally) was begun on December 21, 1951. On 
January 4, 1952, a cystoscopy was performed in the office, and at this time four 
grayish-white, raised, granular patches could be seen on the trigone of the 
bladder, varjdng in diameter from 3-5 mm. Tivo of these were situated near the 
vesical neck to the right and left of the midline. Two others were situated just 
distal to the right and left ureteral orifices. There were a few cysts still present 
on the neck of the bladder between 5 and 7 o’clock. 

Premarin was taken without interniption until admission to Lebanon Hos¬ 
pital on January 14, 1952. On January 15,1952, under pentothal sodium anesthe¬ 
sia, specimens of the grayish-white patches on the trigone were taken by biopsy. 
The cysts of the vesical neck were now thoroughly fulgurated. The report of the 
histological findings follows: 

Sections revealed fragments of mucosa from the urinary bladder containing 
areas of squamous epithelium. The latter was focal in distribution; the inter¬ 
vening epithelium was of the transitional type. The squamous epithelium was 
six to fifteen layers in width, and the superficial cells contained large perinuclear 
clear areas in which considerable amounts of glyeogen were demonstrated by 
special stains. Foci of parakeratosis were noted. There appeared to be slight 
intraepithelial cornification. The lamina propria showed vascular engorgement 
and a slight infiltration by lymphocytes. Diagnosis: Fragments of vesical mucosa 
containing foci of squamous epithelium of the trigonal type (fig. 1). 

Case S. F. C., a white woman, 44 years of age, was first seen on December 8, 

1950. Pier chief complaint was increasing frequency of urination for 0 months; 
recently she had been voiding every half hour. One month previouslj’’ (Novem¬ 
ber, 8, 19.50) her family physician had started her on premarin, 1.25 mg. daily 
orally because she had been complaining of hot flushes, nervousness and dizzi¬ 
ness. 

The patient had had a vaginal hysterectomy ivith a perineorrhaphy 10 years 
ago when she was thirty-four. The ovaries had not been removed. General 
phj’sical examination disclosed essentially normal findings. Urine examination 
(catheterized specimen) showed only a rare leukocyte. On December 14, 1950, a 
cystoscopy was performed in Lebanon Hospital. A few cysts rvere present in the 
neck of the bladder, but the urethra, trigone and rest of the bladder showed no 
abnormalities. Cultures of urine from bladder and both kidneys were sterile. 

Due to a questionable finding in the left pyelogram, it was decided to repeat 
the cystoscopj’’ after an interval of several months. The patient had been taking 
premarin continuous!}^ for nearly 4 months; it bad been stopped on March i, 

1951. A cystoscopy was performed on March 8, 1951. A left retrograde pyelo¬ 
gram was considered normal. A grayish-white, raised patch was observed on the 
trigone proximal to the neck of the bladder and distal to the right ureteral 
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!• Case 1. .1, biopsy of trigone. Characteristic foci of squamous epithelium of 
trigonal type arranged in tiny plaques, some of which are connected by narrow bridges of 
transitional epithelium. Xote festooned contour to basal zone of epithelium i\ith interven- 
mg projections of lamina propria resembling papillary zone of dermis. Patient had been on 
estrogenic therapy. B, selected area from A at higher magnification to show gradual change 
m polarity from basal to superficial polyhedral cells. Note large, perinuclear clear areas and 
intercellular “canals ” 




SQUAMOUS OPITHCLIUM IX THIGOXI: 


bid 

orifice. It was about 5-7 mm. in diameter, smooth and glistening in appearance. 
A specimen was taken by biopsy from this area. The report of the histological 
findings follows: 

Section revealed a fragment of mucosa from the urinary bladder. The lamina 
propria was covered by broad epithelium of the sciuamous type. The basal zone 
of the opitbeVmm consisted of compactly arranged cells with dark nuclei, and was 
two to four layers in width. The polj-hedral layer was three to eight rows in 
width, and many of these cells had large perinuclear, clear areas whose appear¬ 
ance suggested the presence of glycogen; this was confirmed by special .stains. 
Normal epithelium of the transitional type did not appear in the specimen. 
Diagnosis: Tragments of vesical mucosa; epithelium entirely of squamous tri¬ 
gonal typo (fig. 2, A). 

The patient took no more estrogenic substancc.s after J larch 1,1951. She was 
readmitted to Lebanon Hospital on .Inly 9, 1951. On .Tuly 12, 1951, cj-stoscopy 
was done under general anesthesia. Although no patch was seen in the trigone, 
five specimens were obtained bj' biopsy in the vicinity of the previous lesion. 
The report of the histological findings follows; 

Sections revealed fragments of mucosa from the urinary bladder with foci of 
squamous epithelium appearing as patches or islands in othenviso normal 
transitional epithelium. These squamous foci were tliinncr than those in the 
specimen of March 7, 1951. The basal zone had two to four layers of cells, and 
the polyhedral layer also had two to four tows. Perimrelear vacuoUzation was 
much less conspicuous. Stain for glycogen disclosed minute amounts in the 
transitional epithelium; squamous foci did not appear in the fragment.s which 
had been placed in special fixative for glycogen stains. There was inflammation 
of the lamina propria. Diagnosis; Fragments of mucosa from the urinary bladder 
showing a few relatively thin foci of squamous epithelium (fig. 2, B). 

Therapy with premarin, 1.23 mg. daily, orally was reinstitutod on .lulj’ 24, 
1951, and was continued until re-admission to Lebanon Hospital on October .21, 
1951. On November 1, 1951, a cystoscopy was performed. A raised, grayish- 
white, smooth, glistening mound, 3 mm. in diameter was observed in the same 
region as the original lesion. Specimens were taken from this area. The report 
of the histological findings follows: 

The section consisted of three fragments of tissue from the urinary bladder. 
One of these was covered by relatively normal transitional epitbelium. A second 
was covered partly by transitional and partly by squamous epithelium. A third 
fragment was covered entirely by squamous epithelium. The appearance of the 
squamous area was similar to that in the first specimen taken about eight months 
previousljn Diagnosis: Fragments of mucosa from the urinary bladder con¬ 
taining foci of squamous epitbelium of the trigonal typo (fig. 3). 

Case S. M. B., a 49 year old white woman, came to the office on April 23,1952, 
complaining of hematuria of 5 days’ duration. The past history was noncon¬ 
tributory, except that for 2 years she had been going through the menopause 
and complaining of hot flushes, neivousness and irregular menstruation. Physical 
examiivation was essentially negative. Cystoscopy was pcidormed at the office 
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2. Case 2. A, biopsj’’ of trigone. Area illustrated is entirely covered by squamous 
epithehum of trigonal type. Patient had been on estrogenic therapy 4 months B, biopsy of 
trigone 4 months after cessation of estrogenic therapy. Area illustrated coveied paitly bj' 
tiansitional and partly by thinned out squamous epithelium. Inflammation of lamina 
propria. 



SQUAMOUS UriTlICLinSI IN TMGONE 



and again in the liospital the foliowing day. Just lateral to the right ureteral 
orifice was a 2-3 mm., papillomatous groirth, with a thin stalk. The trigone was 
normal. Upper tracts were normal, and there was no growth on culture from 
either kidney or bladder. The patient was anesthetized noth intravenous sodium 
pentothal. A specimen of tlie growth was taken by biopsy. The histopathological 
report was, “Fragments of papilloma of the urinmy bladder; fragments of in¬ 
flamed vesical mucosa.” The remainder of the growth was then entirely ful¬ 
gurated. 

On July 15, 1952, specimens were taken from the trigone bj’ biopsy, even 
though no abnormality was seen. The areas chosen were 0.5 cm. proximal to 
the vesical neck in the midline, and on the right side of the trigone, just distal 
to the ureteral orifice. The histological sections were read as follows: 

Sections revealed small fragments of mucosa from the urinary bladder. The 
epithelium was uniformly of the transitional type. There were no significant 
abnormalities of the lamina propria. Diagnosis: Normal vesical mucosa. 

On July 22, 1952, the patient was placed on premarin, 2.5 mg. a day. On 
August 12, 1952, cystoscopy was repeated. On the trigone in the midlinc, just 
proximal to the vesical neck, was a 3 mm., raised, white patch, with a faiily 
definite edge. Another patch similar to the above was present on the left side, 
just distal to the left ureteral orifice. Specimens were taken by biopsy, and the 
histological sections revealed the following: 
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Fig. 4. Case 3. A, biopsy of trigone. Area completely covered by squamous epithelium 
of trigonal type. Patient had been on estrogenic therapy 3 weeks. B, biops 5 ’ of trigone after 
2 years of almost continuous estrogenic therapy. 



SQUAIIOUS EPlTlIEUnM IN' TIUGONE 


Most of the surface was covered by squamous epithelium of the 
A few areas, however, were covered by transitional epithelium. The squamous 
epithelium was eight to twenty layers in width, and the superficial cells con¬ 
tained large perinuclear clear areas. Diagnosis: Fragments of vesical mucosa 
containing foci of squamous epithelium of the trigonal type (fig. d, A). 

Cystoscopies were performed at regular intervals with similar findings as 
aforementioned. She came to the office on April G, 1954, and stated that she 
had taken premarin continuously until appro.vimatcly 5 weeks ago. Cj'stoscopy 
revealed, just within the vesical neck, several white patches, measuring 3 by 5 
mm. Specimens were taken by biopsy. The histological findings follow: 

One of the fragments was covered by tratisitional epithelium. The others were 
completely covered hj' squamous epithelium of the trigonal type. The foci of 
squamous epithelium were arranged in mosaic fashion. These foci were larger 
than those in the previous specimen. There were more layers of cells, and the 
perinuclear clear zones were more conspicuous indicating greater amounts of 
glycogen; this was confirmed by special stains. There appeared to be a slight 
degree of surface keratinization. In other areas of the same specimen, peri¬ 
nuclear clear areas were less conspicuous. Diagnosis: Fragments of mucosa from 
the trigone containing foci of squamous epithelium of the trigonal type (fig. 4, B). 

She was placed on premarin, 2.5 mg. orall.v, 3 times a week and 50,000 units of 


I 

i 



Fig. o . Case 3. Same case as figure -t. Biopsy after 16 clays of supplementation of estrogen 
' vitamin A. Are.a com;)lelely covered by scpiamous cpitlielium of trigonal 
type. Note appearance of keratinization in superficial cells above at left and suggestion of 
intra-epithclial cornification above, at right. sb > 
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vitamin “ orally per daj*. On April 22, 1954, c 3 'stoscop 3 ’- was repeated and 
the patches on the trigone were the same as previoush' described. Biopsies were 
taken from just within the vesical neck. The histological findings were similar 
to those 16 da 3 's preidoush’. Diagnosis: Fragments of vesical mucosa containing 
foci of squamous epithehum of the trigonal t 3 ’pe (fig. 5). 

Sections of specimens from this case were examined for alkaline phosphatase;-* 
there was none found in the epithehum.* 

GEXERAL STEMALATIOX OF HISTOLOGIC.AL FE.ATURES OF .SQUA5IOUS 
EPITHELItTM IX THE HHXLAX FE^L\LE TRIGOXE 

Histological sections of these areas reveal stratified epithehum of the squa¬ 
mous t 3 'pe with certain special features. The large cells in the upper la 3 'ers are 
poh'hedi'al in form and contain a small, dark nucleus, surrounded 63 ' a large 
perinuclear clear space; the latter, in special stains, is found to have a rich 
content of gHcogen. The nuclei are clearh* i-isible all the wa 3 * to the surface. 
There are no intercellular bridges; however, the large clear cells in the super¬ 
ficial la 3 'ers appear to be separated from one another b 3 ' an interlacing si'stem 
of “canals” of uniform width with thin, brighth' staining walls closel 3 ' apphed 
to or forming part, of the cell membrane (fig. 1). ‘Tntra-epithehal cornification” 
has been described and has been considered similar to that obsen*ed in the 
vaginal mucosa b 3 * Dierks-^ and Smith.-* The squamous epithehum in the tri¬ 
gone is broader than the transitional epithehum of the urinan^ bladder and is 
characteristicall 3 ' arranged in tiin*, disc-shaped plaques, wliich are closel 3 * ap¬ 
posed to one another in mosaic fashion (figs. 1, .4, 2, .4,4, .4,4, B, 0 ). Occasionall 3 ', 
these plaques are connectedbi*narrow bridges of transitional epithelium (fig. 1,-4). 
The result is a distinctive festooned or scalloped contour of the basal la 3 'er of 
cells in relation to the lamina propria. It is this last feature which distinguishes 
the squamous epithehum of the human female trigone from vaginal mucosa. We 
have designated this epithehum “squamous epithehum of the trigonal 13116 ” 
because of the special characteristics mentioned. 

SUMiLVRY .AXD COXCLUSIOXS 

Obsen-atious are reported on three women, who presented distmctive gra 3 nsh- 
white patches on the trigone of the urinary bladder. The histological appearance 
of aU these areas was that of squamous epithehum. 

Our studi' of extensive postmortem and surgical material confirms the con¬ 
tention of Cifuentes^- that foci of squamous epithehum constitute an anatomi- 

McCullough. K. and Dalldorf, G.: Epithelial metaplasia: An experimental study. 
A.M.A. .4rch. Path., 24: 4S&-496.1937. 

"Thorberg, J. V.: On the influence of oestrogenic hormones on the male accessory 
genital system. .Acta Endocrinol., Suppl. 2,1-214, 194S. 

Bern, H. .A.: Alkaline phosphatase activity in epithelial metaplasia. Cancer Res., 12: 
S^91, 1952. 

* These studies were kindly performed by Dr. Max Wachstein. 

Dierks, K.; Der normale mensuelle Zvklus der menschlichen Vaginal-Sclileimhaut. 
-Arch. Gynak.. 130: 46-69. 1927. 

_ Smith, B. G.: Histological change,': in the epithelium of the human vagina correlated 
with the menstrual cycle. .Anat. Rec., 43: 317-332, 1929. 
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cally distinctive featuie of the human female trigone Cjstosoopu obscu itions 
by one of us (C N ) suggest that iiicieascd aiid/oi pioloiiged theIap^ u ith tstio 
gens may expand these foci, conversely, the3’ maj dimiiush in sire aftei tossation 
of cstiogonic theiapj' 

The piesence of piesumabh cstiogen sensitue squamous epithelium m the 
trigone has to be evaluated in relation to the changes in exfoliated cells in the 
uiiiie dining piegnanej"' and the menstrual cvilc’’ 

It IS of piaetical value foi the rjstoseopist to be aviaie that the giajish white 
patches on the tiigone heiciii described occui noimallj in the human female 
trigone and are composed of squamous epithelium 

The distinguishing histological diaiactciistics of this ejiithchum me dc'eiibod, 
the designation, “squamous epithelium of the tiigonal tjpe” is suggested 

P ipanicolaou, G N Dnignosis of prcgiiiiiicv 1>\ eitologic iiitcriii in euthctcrized 
urine Proc See Lxpoi Biol it Med , 67 217-210, lots 

“I Biot, 11 and Nunez, II B Modifieleiones Poriodiens del Sidinniilo t nnano en 
Rclacion con el Ciclo Menstrual Sn Posilde Vplicntion Como Test dc Ovulaeion 1 a Semana 
Mcdica, 61 532 535, 1944 

Enrique, B Del Castillo, Joaquin Argonz, ind C irios G ilh M iinun C\ tologie d evcle 
of the urinarj sediment and Us pirdlelism null Miuiml cvele I Clin 1 ndotriiiol , 8- 
76-87, 1948 

AIcCallin, P r,Tqlor, L S and VMiitclicid, It W A stuih of the cliiingcs in tlio 
oytologj ol tliourinan sediment during the ineiislrinlcvclc and prcKiiiincj \m J Obst A. 
Ojnec,60 04-74, 1950 
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ADEXOCIRCIXOZ^IA ARISIXG IX EXSTROPHY OF THE BLADDER: 
REPORT OF TWO CASES AXD RE’^HEW OF THE LITERATURE 

JAMES F. ZMcIXTOSH and GORDON WORLEY, JR. 

Fro7n Ihc Deparlmenis of Urology and CUnical Palhology, the University Hospitals, 

Madison, ll'i's. 

Of all the congenital deformities, exstroph}’- of the bladder is one of the more 
uncommon ones. The deformiW is said to occur once in ever}^ 50,000 births, ac¬ 
cording to Xeudorfer. Of these cases it can be estimated that onl}’’ 33 per cent 
of mitreated indmduals nill be alive at age 20. This figure of sunu^’al rate is 
reported to be somewhat improved if reparative surger 3 ’' has been performed. 
Upper urinarj' tract infection, with the associated lesions and resulting damage, 
is bj’’ far the leading cause of death. A re^dew of the admissions to the University 
Hospitals since 1925 produced but 25 cases of bladder exstroph 5 \ 

A complication of considerable rarity in bladder exstrophj" is the development 
of a mahgnant neoplasm. To date there have been 38 cases reported in the litera¬ 
ture, and these cases are reviewed nith this paper. The purpose of this report 
is to present two additional cases. 

It is of interest to note that the mahgnanc^' was classified as an adenocarcinoma 
in 33 of the cases, a squamous cell carcinoma in Hvo of the cases, while the classi¬ 
fication was not designated for five. Thus, of the 35 cases in which the classifica¬ 
tion is stated, the adenocarcinoma is the type of neoplasm in 94 per cent. In 
■\dew of the transitional cell lining of the bladder, this occurrence of adenocar- 
emoma would seem paradoxical. However, a studj^ of the histological changes 
occurring with passage of time in the exstrophied bladder helps to explain the 
occurrence of a glandular neoplasm, and this vill be discussed later. 

C.4SE REPOBTS 

Case 1. S. K., Xo. 2005, a 36 j^ear old patient, was first admitted to University 
Hospitals in April 1925. Phj^sical examination revealed a typical exstroph}^ of 
the bladder with associated epispadias. The testes were present in the scrotum. 
X-raj’-s revealed left hj^dronephrosis with calculi, and there was also a small 
calculus in the left ureter. The patient refused aiw form of therapj’’ either for his 
kidnej" or for his exstropire of the bladder. 

The patient was next seen in University Hospitals in March 1945, seventeen 
3 ’-ears later, with the chief complaint of bleeding from the exstrophied bladder. 
He was 54 3 'ears of age at that time. He still had received no surgical therapy for 
the exstroph 3 \ A biops 3 ’ of the bladder was performed, and this revealed an 
adenocarcinoma. On Alarch 26, 1945 total C 3 'stectonw and bilateral cutaneous 
ureterostom 3 ' were performed, and the patient recovered satisfactoriL^ X-ra 3 's 
of the kidne 3 *s during this admission revealed a staghorn calculus in the left 
kidne 3 ' and a small calculus in the lower pole of the right kidne 3 ^ A chest x-ra 3 ' 
and abdominal exploration at the time of surger 3 ^ both failed to reveal 3113 ’- evi¬ 
dence of metastases. 

.4ccepted for publication Juh' 29, 1954. 
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Fio. 1. Case 2. A, anterior view show inn neoplasm involvioR hiatidor wall. B, side view 
demonstrating piling tip of ucoplastio tissue. 

He was later seen at this hospital in October 1045 at which time a check-up 
revealed no evidence of metastasis. 

A report from the homo town physician reveals that the patient, in a .semi- 
comatose condition, was admitted to the local hospital on August G, 1947 and 
that he died 5 days later. The nonprotein nitrogen was reported to be 120 mg. 
per cent. Death was attributed to uremia and an infected urinary tract. There 
was no evidence of recurrence of Ids bladder carcinoma. 

Case 2. E. S., No. 288432, a 35 year old white man, was admitted to the Uni¬ 
versity Hospitals in March 1953.* His chief complaint was that bleeding had 
developed in the exstrophy G weeks prior to admission. He noticed the develop¬ 
ment of a large mass forming over the bladder mucosa. The bleeding seemed to 
come from this point. Physical examination was essentially negative except for 
the exstrophy and associated epispadias (fig. 1). There was a large, friable, 
red, oozing mass present over the bladder mucosa with the exception of the 
region of the trigone. The testicles were present in the scrotum. 

Chest x-ray failed to reveal a pulmonary disease. Excretory urogram showed 
right hydro-ureter and hydronephrosis. 

The patient was treated in the usual fashion by transplanting his ureters to 

* A biopsy performed on February It, 1953 by Dr. tVillijim A. Diifoc of Appleton, was 
sent to the State Laboratory of Hygiene, and this specimen revealed adenocarcinoma. 

We are indebted to Dr. H.afoe and Dr. Chris P. Arnoldussen of Fremont for sending the 
patient to the Univoraity Hospitals for further study and treatment 
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the sigmoid in two procedures; and in June 1953 a total cystectomj'- was per¬ 
formed without incident. He demonstrated poor and slow wound healing. Other 
than that his recoveries were ivithout incident. 

The surgical specimen revealed adenocarcinoma in the lateral walls of the 
bladder. No evidence of metastasis v'as noted during any of the surgical pro¬ 
cedures. 

This patient is now home, ivorking, and feeling well approximately one year 
after surgery. 

DISCUSSION 

An examination of the total of 40 cases reveals seimral interesting observations. 
The carcinomas occurred in males in 25 cases (64 per cent) and in females in 14 
cases (34 per cent); the sex was not mentioned in 1 case. This is of interest ivhen 
it is considered that the anomaly of exstrophy of the bladder itself is 5 to 7 times 
more common in males. The ai'^erage age at the time of diagnosis ivas 44, the 
youngest case being 21. 

It is also worthy to note the lack of apparent metastases in these cases. In 
only one instance, a case reported by Scholl, ivere metastases described, and in 
this patient death was attributed to the metastases. Other authors, hai'^e listed 
the case of Lower in 1921 as succumbing to metastasis, but in the original article 
no mention of a fatal outcome can be found. Thus, all evidence to date demon¬ 
strates a slow progression of carcinoma in an exstrophy and a I’-ery low rate of 
metastasis. 

Mention has already been made of the preponderance of adenocarcinoma as 
the tj’'pe of malignant neoplasm usually occurring in patients with the anomaly 
being discussed, ivhile adenocarcinoma is the unusual type of neoplasm in the 
normally developed bladder. In most series of carcinoma of the bladder (in the 
absence of exstrophy) the percentage that is of glandular type is reported to be 
only 1-2 per cent. Therefore, much interest and speculation haim arisen to ex¬ 
plain the difference in prei'^alence of adenocarcinoma in the two groups of indi¬ 
viduals, that is, those ivith exstrophy and those without this anomaly. It is, 
then, of interest to consider the source of the glandular tissue from ivhich the 
adenocarcinomas arise. 

There are different theories attempting to explain the source of glandular 
tissue in the bladder, particularly the exstrophied bladder; these possible sources 
are listed as follows: 

A) Embryonic residuals of the urachus. 

B) Glandular tissue that is normally present in many bladders. 

C) Maldevelopment in the division of the cloaca resulting in deposition of the 
lining cells of intestinal type in the bladder wall. 

D) Metaplasia of transitional epithelium. 

Before discussing each theoiy, a brief review of the embryological steps as 
described in Arey’s Developmental Anatomy will be of value. 

The nephrotome from which the upper portion of the urogenital S 3 '^stem de¬ 
velops is mesodermal in character, ivhereas the lower urinaiy tract is entodermal 
in origin. The urological junction of mesodermal and entodermal tissues is in 
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the bladder. The original embryologieal kidney, the pronephros, is absorbed by 
the mesonephros and the pronephric duct is retained a.s an e.xcrotory tube known 
as the mesonephric or wolffian duct. By the tenth fetal week the mesonephric 
kidney is rapidly being replaced by the mctaiicphric or final kidney. This mota- 
nephrio kidney is developed from a bud from the distal end of the mesonephric 
duct, and thus a new excretory duct is formed in the process. The mesonephric 
duct in the female then undergoes atrophy and in the male .subsequently de¬ 
velops into the vas deferens and ejaculatory duct. 

With further fetal development the cloaca, of entodermal origin, divides into 
the bladder and rectum. The segment of tissue which contains the closely asso¬ 
ciated openings of the metanephros (ureters) and of the mesonephros (vasa) is 
incorporated in the bladder development and forms the future trigone, posterior 
urethra, and prostate. Thus, the trigone and posterior urethra are mesodermal 
in origin while the remaining portion of the bladder is of entodermal origin, in¬ 
cluding the urachus. 

In attempting to form an opinion concerning the origin of adenomatous tissue 
we next examined the records of cases at this hospital. Of the 25 cases of e.x- 
strophy, thirteen had cj'stoctomics, and two of these were the cases of carcinoma 
reviewed above. Review of the .slides of the other eleven cases ranging in age 
from 1 to 19 showed cystic changes with columnar type of cells in all of the cases. 
A search for autopsies of newborn infants with exstrophy revealed no cases at 
the University Hospitals. However, examination by Endcrlcn and Formiggini 
of newborns with exstrophy failed to reveal any glandular tissue present in the 
bladder mucosa. 

Another fact is worth noting also. The location of adenocarcinomas in the 
normally developed bladder is predominantly in the region of the trigone, while 
in exstrophy the neoplasms arc usually peripheral in origin. 

With the benefit of this information it is now possible to examine each theory 
more carefully. 

A. Urachal origin of glandular epithelium. Adenocarcinoma of urachal origin 
has been reported in the fundus of normal bladders occasionally, and these are 
usually characterized as colloid in type. They are localized to the superior por¬ 
tion of the bladder and are uncommon. In an exstrophy' the adenomatous ele¬ 
ments are found throughout the bladder wall, and the neoplasms also have not 
been noted to be localized in any portion of the bladder. 

B. Normally present glandular tissue. Albarran in 1892 first described the sub- 
trigonal glands in the bladder that are associated with his name. Virchow main¬ 
tained that these glands represented aberrant prostatic tissue while .^bschoff felt 
that they came from the posterior urethra. Scholl, in 1922, contended that car¬ 
cinoma in an exstrophy’ develops from these glands. Most investigators will con¬ 
cur that glandular tissue in small amounts is frequently found in the trigone but 
doubt that this tissue represents the source of neoplastic change in bladder e.x- 
strophy because the majority of neoplasms in such bladders arise laterally’. 
Emmett, in a 1942 study, was impressed with the relative scarcity of these 
glands and cjuestioned their importance in the development of cy’stitis eystica. 



824 


JAMES F. MCINTOSH AND GORDON AVORLEY, JR. 



Fig. 2. A, from case of exstropli 3 ' of bladder that had not undergone malignant change. 
Low power photomiciograph shomng invagination of mucosa. B, from case of e\stroplw of 
bladder vith no neoplastic involvement. Low power photomicrograph showing epithelial 
nest. Note columnar epithelium developing. 

Glandular structures have been noted by various authors to be found outside 
the trigone in the entodermal portion of the bladder. Begg, and later Saphir and 
Kurland, described such glands. Von Mollendorf and Morse both stated that 
aboA'e the trigone glandular stmctures were not normally found and anA"^ that 
Avere present represented inflammatoiy changes. This theory AA'as originated b}' 
Amn Brann AA'ho belieA^ed that AA'ith inflammation the deeper la5mrs of epithelium 
became pinched off forming structures noAv referred to as “Brunn’s nests.” He 
thought that these nests might then deAmlop into C3'stic structures. 

Thus, no author has strongly supported the concept of glandular tissue being 
normally present in the bladder except in the trigone. 

C. Inchision oj intestinal type of epithelium. In a normal indiA’idual, in addition 
to the dmsion of the cloaca into bladder and rectum, epithelial changes occur 
during embrj'ologic deA’elopment. The cells lining the bladder form a transitional 
tj’pe of epithelium Avhile the mucosa of the rectum is made up of glandular 
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epithelium. Ehrich in 1901 suggested that oecasioually remnauts of rectal mucosa 
are found in normal bladders. lie was of the opinion that epithelium destined to 
be rectal mucosa became pinched off in the divdsion process and continued its 
development in the bladder wall. Subsequently other authors, Ilovelacquc, 
Laoene, Judd, Thompson, and Ilachc also have mentioned this theory as a possi¬ 
ble explanation for the development of adenomatous epithelium in exstrophied 
bladders. 

The strongest evidence supporting this theory appears to be that the adenoma¬ 
tous epithelium in the walls of exstrophied bladders histologically closely resem- 
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Fig. 4, 
bladder. 


Fig. 5 
thelium. 




'. Case 1. High power photomicrograph showing mitotic figures 


in glandular epi- 
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Fig. 6. Case 2. Adenocarcinoma in o\strophy of bladder. A, loiv power pliotomicrogrnph. 
B, high power pbotoinicrograph. 

bles that of rectal mucosa. However, a histological study of oxstrophied bladders 
rei'eals a gradual change from a transitional to a columnar type of epithelium 
with mucus formation. Scatteied through the bladder wall are simple infoldings 
of epithelium, cysts, and glandular elements which appear to represent various 
stages of a process in transition rather than an embryological defect. 

D. Mclaplasia. When the word, metaplasia is used it usually connotes a change 
of epithelium to squamous tj^re. The reference in this case is to the change of 
transitional epithelium to adenomatous type. It is believed by many authors 
that the epithelium from the cloaca that forms the mucosa of an exstrophied 
bladder is destined to become transitional epithelium but becau.se of the anomaly 
reverts back to adenomatous type. Some think that this proce.ss occurs because 
the bladder fails to develop into a resen’oir. Pimd, et al. in 19.52 suggested that 
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this was an arrested function and that when epithelium is de\’’oid of its normal 
function, it reverts to a previous form. In this instance this would mean return¬ 
ing to adenomatous epithelium present as the cloacal lining. 

Another variation of this same theme involves the factor of inflammation. 
Chronic inflammation is ever present in e.\'strophied bladders as the result of 
e.xposure. Schridde and later Karsner used the term prosoplastic metaplasia in 
explaining their theoiy of cell differentiation as a result of chronic inflammation 
in normal bladders. Pincsohn wrote of “indirect metaplasia” in attributing the 
development of columnar cells. He siiggested that the dominant tissue cell be¬ 
comes inferior to recessive cells in the presence of inflammation. Thus, the reces¬ 
sive columnar cell in areas becomes dominant to exchange with the transitional 
cell. 

'I'on Biamn, aforementioned, was the first to write of the effects of irritation 
and infection on bladder mucosa. Subsecjuent authors, Zuckerkandl, Patch, 
Rhea, Scholl, and Morse have agreed with this, but there is some disagreement 
as to whether these nests develop lumina bj" degeneration of the center or b}^ 
secretion of newly-developed goblet cells. These authors have carried Von 
Biunn’s theor}’- further; thej^ believe that from cell nests develop cj’^sts kno^vn 
as cj'^stitis cystica and that stimulus of further irritation and infection usually 
change these cysts into glands known as C 3 ’^stitis glandularis. From this stage it 
is believed that adenocarcinoma maj’- arise. More recently this was pointed out 
in detail b}’ Melicow. 

In exstrophy the irritation is tremendous and constant. We found c}'stitis 
cj’stica and glandularis in 100 per cent of exstrophied bladders biopsied at this 
ho.spital. A final point of evidence for this theory would seem to lie in the find¬ 
ings within exstrophied bladders of newborn infants, for if these glands are lack¬ 
ing in the newborn this would lend credence to the environmental explanation. 
OnH a few such postmortem studies of newborns have been published and as 
previous^ stated were reported not to have columnar epithelium present. 

It is our opinion that this theory best explains the majority of the cases. Fig¬ 
ure.^ 2 and 3 are photomicrographs taken from representative sections of ex- 
strophic bladders with no neoplastic change. Figure 2, .4 shows the infolding of 
the transitional epithelium with a nest forming in figure 2, B. Figure 2, B shows 
the epithelium becoming columnar with formation of acini. Figure 3, A shows 
cj’-stitis glandularis and typical adenomatous epithelium. Figure 3, B shows 
goblet cells and a pool of mucus within a cj’^stic gland. Figures 4 and 5 are repre¬ 
sentative low and high power photomicrographs of case 1. Figure 6 is from case 2. 

SUMJL4RY 

Twent\'-five cases of exstrophj' of the bladder were seen at the University 
Hospitals since 1925. 

Of these, 2 cases were complicated b}’’ adenocarcinoma. 

A studj* was made of the pre'\douslj’' reported 38 cases of exstroph}'' compli¬ 
cated b}' malignancj'; and these cases, with the two presented in this paper, 'U'ere 
analj^zed brieflj*. 
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Of these 40 cases a \ast niajonty A^eie diagnosed histologically as adenocar¬ 
cinoma rathei than tiansitional tell type usually found in the noimallj de^ eloped 
bladder. 

The htcratuic tonteining the etiologj'^ of adenomatous epithelium in the 
bladdei has been iCMo-wcd Tiic diffcicni theories Nseie presented and discussed 
The pre\ ailing opinion at the piesent time is that the e\posiue of the e\stiophicd 
bladdei to the enMionment and constant infection stimulates the mucosa to 
alter its type in areas, possible’ to pioduce pioteitivc mucus All cases of e\- 
strophicd bladder that weie subjected to biops 3 ' at this hospital le^ caled cystitis 
cystica and glandiilans 
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FURTHER STUDIES ON ABSORPTION THROUGH THE 
HUMAN BLADDER 

X. S. R. M.4LUF 

From the Section of Vrology, Surgical Service, Veterans Administration Hospital, Houston, 

and Department of Surgery, Baylor Lhiiversily College of Medicine, Houston, Texas 

Two cases occurred which were ideal for studj’’ of absorption through the 
human bladder. It Avas desirous to check and extend the studies on the unique 
case previouslj^ presented bj’’ the writer (1953). The Uvo patients in the present 
report CS'AH 34119 and 35210) had undergone abdominoperineal resection of 
the rectosigmoid for carcinoma of the rectum. After some months they Avere 
re-admitted AA'ith dyspnea, nausea, A'omiting, generalized edema, oliguria, uremia, 
adA'anced acidosis, and hj’-perkalemia. Cystoscopy disclosed bladders AA'ith prac- 
ticalh’^ normal lining and no inA'asion by tumor. There AA'as adA’anced bilateral 
hydronephrosis oAA'ing to near-complete Ioaa' ureteral obstruction. These findings, 
together AA'ith the knoAA'ii histor3’^ of the patients, permitted one to diagnose 
bilateral ureteral obstruction secondai' 3 ’’ to extension of adenocarcinoma of 
rectum. The immediate preoperath’e semm [K'*'] AA’as 7.5 and 9.5 mEq., respec- 
th'eN. Life-saA’ing paUiatiA'e cutaneous ureterostom3’- AA'as performed in both 
patients under spinal anesthesia. Diuresis set in prompt^’’ after release of the 
ureters from obstruction and the postoperatiAm course AA’as smooth. Urinar 3 ’’ 
drainage was through 18F AA'liistle-tip latex catheters in the dilated ureters. The 
studies extended from 6 AA’eeks to 4 months post-ureterostom3q at the lapse of 
which time re-cystoscop3' showed no inA’asion of bladder hiring b3’’ tumor. 

JIETHODS 

Essential^’ the same technique, AA’ith U-shaped mercurial manometer to pro- 
Aude a mobile system, AA’as used as preA’iousU’ (Maluf, 1953). A 20F urethral 
balloon catheter, AA’ith its balloon inflated AA’ith 10 cc, AA’as used. The accuracy of 
return of hquid, after injecting air into the bladder and re-aspirating, was within 
0.5 ce. Less liquid AA’as introduced into the bladder than the latter could hold 
AA’ith discomfoi’t. Neither patient undera’cnt A’esical spasm. As in the past, 
anaR’ses of the initial and final concentrations AA’ere alAA’a3’s run concurrentL’^ to 
cancel differences produced b 5 ’ slight errors of anaUrtical technique. 

KESTJLTS 

1) Absorption of sodium and chloride from an isotonic solution of sodium chlo¬ 
ride. A knoAATi A’olume of isotonic NaCl solution (Abbott) Avas introduced into 
each bladder. After the lapse of 4 hours the Amlumes in the bladder AA’ere un¬ 
changed and the alterations in total Na+ and Cl~ in the bladder AA’ere AA’ithin 
the limits of error (table 1). The preA’ious finding (1953) that there is practically 
no net absorption of AA’ater, Na'*’, or Cl~ from an isotonic solution of NaCl aa'bs 
thus confirmed. 

Accepted for piililication June 23,1954. 
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absohption thkougii bladder 


T\bll 1 



Vo1 

1 

Total mEn in bladder 


Ka* 

ci- 

VAll 34119 



: 15 0 

Iintial 

KKI 

15.5 


1(10 

15 I 

14.S 

DifTcrence 

» 

-0.4 

-0.2 

YAH 352IQ 



20 S 


2(»2 

31.7 

Final 

202 

32.2 ' 

20.4 

DjfTerence 

0 

-t-n.5 

-0.1 


T\hll 2 



! Vol (cc) 

Total mEn in bladder 


Na* 


VAlI .34119 




Initial 

100 

40.5 

42.0 

Final 

113 

42.0 

3S.5 

Difference 

+ 13 

-4 5 

-3.5 

VAII 35210 




Initial 

170 

74,.S 

00 0 

Final 

IS2 

74.0 

SS.2 

Difference 

+ 12 

-0 s 

-10.8 


2) Absorption of sodium and chloride from a hypertonic solution of sodium chlo¬ 
ride. Roughly 2.5 per cent NaCl in water was prepared and autoclaved. After a 
lapse of 4 hours it was found that water liad been absorbed into the bladder; 
there had been a net loss of CI~ and a small to negligible loss of Na+ (table 2). 
This confirms the previous findings. 

3) Absorption of potassium. Rouglily 2 per cent KCl in u-ater was prepared 
and autoclaved. A “run” of 4 hours (table 3) confirms the previous finding that 
potassium docs not diffuse through the bladder, even from a moderatel}’ hyper¬ 
tonic solution (1.21 per cent is isotonic with plasma). The changes in the table 
are within limits of error. Water enters the bladder, as would be expected, with 
a hypertonic solution of slorvly diffusible electrolyte. 

4) Absorption of urea. A somewhat hypotonic (1.5 per cent) solution of urea 
in water was used (1.8 per cent is isotonic with plasma). Urea diffused out of 
the bladder and so did some water (table 4). This supplements our previous 
findings with a somervhat hypertonic solution of urea. 

The table gives the amount absorbed in 4 hours. The hourly rate ranged be¬ 
tween 35 nag. and SO mg. The single value of 56 mg. per hour, obtained in the 
previous work using a somewhat hypertonic (1.95 per cent) solution, is of the 
same order. 

5) Absorption of dextrose. Dextrose 5 per cent in water (Abbott) was intro¬ 
duced into each bladder in a 4-hour “run”, 4 times, and showed no appreciable 
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Table 3 



Vol (cc) 

Total mEq 

m bladder 


K-*- 

Cl- 

VAH 34119 




Initial 

100 

28 0 

26.5 

Final 

lOS 

29.0 

28.2 

Difference 

+s 

+1.0 

+1.7 

VAH 35210 




Initial 

170 

45.0 

42.3 

Final 

182 

46.7 

41.8 

Difference 

+ 12 

+ 1.7 

-0.5 


Table 4 



Vol (cc) 

Total Gm in bladder 

VAH 34119 



Initial 

100 

1.52 

Final 

98 

1.33 

Difference 

—2 

-0.19 

Initial 

100 

1.56 

Final 

89 

1.24 

Difference 

-11 

-0 32 

VAH 35120 

170 

2.78 

Initial 

168 

2.58 

Final 

-2 

-0.20 

Difference 



Initial 

170 

2.62 

Final 

169 

2 48 

Difference 

-1 

-.14 


alteration in volume. The variation in total amount of dextrose was within the 
limits of error (± 0.5 gm./lOO cc). 

6) Glycine 1.2 'per cent in loater. This solution was tried because we use it for 
irrigation in transurethral electroresection of the prostate. It Avas introduced for 
this by Nesbit and Glickman (1948) Avho noted that 2.1 per cent glycine is 
isotonic with the plasma but that 1.1 per cent, while hypotonic, is not hemolytic 
in vitro or in vivo. 

There was no appreciable change in volume in two “runs” of 4 hours with 
each bladder. The glycine concentration Avas not measured. The augmentation 
in Aveight of a patient undergoing transurethral electroresection of the prostate, 
as our former senior resident Dr. Robert S. Hagstrom* has shoAvn, is due to entiy 
of irrigating liquid through open blood vessels of the prostate. 

7) Absorption of nrokon (Na 3-acetylamino-2,4,6-triiodobenzoate). Urokon 
70 per cent (Mallinckrodt) 96 cc and 170 cc AA'^ere introduced into the bladder of 
VAH 34119 and VAH 35210, respectively, in the same manner as for the other 
solutions. Fluids Avere AAuthheld as of only 3 hours before the experiment. At 4 

* Kole by edito? See report by Dr. Hagstrom, pp. S52-S59, tins issue. 
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Fig 1. Pvclogram obtained bj* introduction of OG cc 70 per crnl iirokon into blnddor of 
niitiont (VAH 34119) nitli bilntcra! cutaneous ureterostomy* Undiopnque shadow in jiclvis 
IS blnddor containing urokon. 

houvs the inethral cathcler was clamped and a vadio)?ram of the abdomen taken. 
Eycellent pyelograms of both kidnoj's were tints obtained in both patients (fig. 1). 
Xo radiopaque stibstance was administered in any other way. Frey (1932) de¬ 
picted radiogiaphio evidence of absorption of other organic iodides through the 
bladder of rabbits. 

8) Absorption of sodium iodide. Tea per cent K.al in water 100 cc and 120 co 
wcie introduced into the bladder of VAII 34119 and 35210, respectively. 
The patients weie minimally dehydrated, as for the absorption of urokon. 
Radiograms of the abdomen at 4 hours disclosed radiopacity of the latex uietoral 
catheters, which were otherwise radiolucent, but only oxocedingl}' faint pyelo¬ 
grams. Osborne et al. (1923) were the first to demonstrate that adequate pyelo¬ 
grams can be obtained from 10 gm. Nal administered intravenously. Schar 
(1938) and Lundberg (1929) showed, by direct analysis, that iodide is absorbed 
through the human bladder from Xal and Lil, respectively. Frey (1932) found 
marked absorption of NaBr fiom the bl.addor of rabbits. The writer has shown 
that another halide, namely Cl", is appreciably absorbed through the human 
bladder if in high enough concentration. 

9) Absorption of looter. In the final experiment 100 cc plain water were intro¬ 
duced into the bladder of VAH 34119 and 120 cc into that of VAII 35210. After 
4 hours only 94 cc and 112 cc could be recovered, respectively. 

mscossiON 

The results confirm and extend a previous report by the writer (1953). The 
simplest hypothesis which accommodates all the data is that absorption through 
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Fig. 2. Two stages in division of human cloaca. Upper figure is from 12 mm. embryo 
and the lower from a 16 mm. embryo in which division of cloaca has been completed. A.I. 
allantoic stalk; A.M. position of anal membrane; C.M. cloacal membrane; C.S. cloacal 
segment of wolffian duct; D.S. dorsal segment (rectum) of partitioning cloaca; G.E. genital 
eminence; H.G. hind gut; K kidnej'; P.T. precloacal mesodermic tissue; U ureters; U.M. 
position of urogenital membrane; U.S. bladder-urogenital sinus; V.C. ventral segment 
(bladder-urethra) of partitioning cloaca; ]V.D. wolifian ducts. (After Pohlman, 1911.) 

the bladder occurs by simple diffusion and that the bladder is, happily, a rather 
pooiij'- permeable “membrane.” Thus, the low rates of absorption through the 
bladder maj^ be contrasted sharpIj’^ with absorption in 3 hours of all the 150 cc 
of water introduced into the human rectosigmoid (Annis, 1952) and absorption 
in 2 hours of 40 per cent of the Avater and 52 per cent of the chloride from 300 
cc of 0.9 per cent XaCl in a segment of human right colon (Moore, 1953). 

The cloaca of the human embryo, at the age of 4 to 5 weeks (5 mm.), begins 
to divide by doAvngroAvth of a urorectal septum. At the age of about 7 iveeks 
(16 mm.) division of the cloaca into bladder-urethra and rectum becomes com¬ 
plete (fig. 2). The linings of bladder and of rectum subsequent!}’' differ markedh’’ 
from each other. The lining or epithelium of the former is composed of stratified 
cuboidal, apparentl}’’ nonglandular cells whereas that of the latter is made of 
crj’'pts of columnar, glandular cells. The rectosigmoid and colon can actively 
absorb Xa+ and Cl~ against concentration gradients and can actiA’ely release 
K+ and HCOs" into the lumen even when the latter are more concentrated in 
the lumen than in the plasma (Annis, 1952; Moore, 1953; Scribner et ah, 1953; 
Field et ah, 1954). 
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SUMM Vln 

Two patients wit\i noimal bladdei lining and with paUiatuc bilateral cutan¬ 
eous ureteiostomy formed the subjects of this study 

There was no nppietiable net absoiption of Xa+, Cl", and watei through the 
bladder fiom an isotonic solution of NaCl 

Xa+ and Cl" woioabsorbcd tlnough the bladdei fiom hypeitomc XaCl Watei 
simultancousU cnteied the bladdei 

Theie was no significant net absoiption of K+ oi Cl" through the bladder 
fiom modelately hypertonic IvCl 

Urea was absoibed appieciably thioiigh the bladder fiom a hypotonic solu¬ 
tion of urea Water was simiiltaneoush' absorbed fiom the bladder 
Devtrose is not appieciably absorbed through the bladdei 
Water is not absorbed appreciabl 3 ' from modciatelj' hj'potomc gljcino 
Uiokon (Xa 3-acetylammo-2,4,G triiodobenzoatc) is absorbed through the 
bladder from high concentration and capable therebj’ of v'lelding an e\cellent 
pyelogiam 

I" IS absoibed through the bladder from Xal in high eoiicontintion A weak 
pjelo-ureterogiam can thus be obtained 
Plain watei, introduced into the bladder, is absoibed slowlj 
These data are all osplicable bj' simple diffusion 
Ri:rj:Ri:Nci:s 

AnSISiD and ' T- T • . -.gQg J(152 

riFLD,H,jB, • li,R 3J Circulation, 9:32-37,1954 

Ihfi,S Beitr 

LundderCjS ■ '9 

Madui.N S R J Urol ,69-390-404,1953 
lMoonr,T Lancet, 2-1170-1178 1953 

^^SBIT, 11 M CND Glicnman, S I I Urol , 69 1212-1210,1948 

OsBonNb,!; D , SuTin iiLiNn, C G,Sciioil,A J.Jn and Row ntiu i, L G I A M A, 
80 368—373,1923 

Pom WAN A G Am J Amt , 12:1-26,1911 
SCHAB.W ztoclir f iirol Cliir u Gjn ,44.183-220,1028 

ScRiBNtR, B H,Luois, J E AND Caiioutte, J Clin Rei , 1‘roc ,\oI l,no 2, p 109 

APPENDIX 

jMarucci, Shoemaker, Wase, Spraus, and Gejmi (Pioc Soc evp Biol Med , 
S7 5G9-571, 1954) have studied absorption of iodine’®', phosphoius®", and so¬ 
dium'’ through the noimal canine bladder and thiough the experimental deal 
bladdei Radioactive assay showed onlj' minimal absorption tlnough the noimal 
bladder but lapid absorption thiough the ileal bladder These studies, togethei 
w ith oui obsen ations on net absoiption thiough the bladder, indicate that there 
IS no significant exchange of ions across the noimal bladdei wall More woik is 
necessary to coiroboiate or refute this supposition 
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HERPES ZOSTER: A CAUSE OF ACUTE URINARY RETENTION 

PHILIP H. LEHMAN and GERALD MILLSTEIN 
From the Departmenl of Urology, Meadowbrook Hospital, Hempstead, N. Y. 

Acute urinary retention is frequently associated with diseases or injuries of 
the spinal cord which invoh>'e the reflex centers of micturition or of the afferent 
or efferent nervous pathways to the bladder. These diseases may be a local in¬ 
volvement of the lumbosacral segment of the spinal cord b}^ an infectious 
process such as transverse myelitis, by a vascular disease such as varicosities 
or thrombi of the blood vessels to the cord, liy tumor or by a degenerative 
process, as found, for example, in multiple sclerosis. Systemic diseases, with 
local manifestations in the spinal cord, such as diabetes mellitus or pernicious 
anemia, may also cause acute urinar}'' retention. The centers of micturition may 
further be implicated by edema or 1 ) 3 '’ exudation from disease processes involring 
neighboring stmetures in the spinal cord, such as occui's in poliomyelitis. The 
purpose of this paper is to present a neurological cause of acute urinary retention 
which, as far as can be ascertained, has not been previous^' described in Amer¬ 
ican literature. 


CASE REPORT 

MBH Case No. 120-355, a 42-year-old white man was admitted to the hospital 
because of inability to void for 5 da 3 '-s. He stated that he had felt “under the 
weather” for about ten days before admission, but had no specific complaints 
until seven days prior to admission when several small lesions developed over 
his right buttock and thigh. He saw his local doctor who told him he had “shin¬ 
gles” and treated him with 250 mg. aureomycin 4 times a da}’’. Five days prior 
to admission, the patient suddenly noted that he was having some difficulty 
passing his urine. He complained of dribbling of urine, but had no pain or burn¬ 
ing on urination. Three days prior to admission, he was unable to void at all 
and was catheterized b}’’ his family doctor. When he failed to rmid on the follow¬ 
ing da}’ he was advised to enter the hospital. The patient had never had any 
previous urinaiy difficulties. 

The patient was well developed and well nourished. He wore an indwelling 
Foley catheter. Blood pressure 110/70, pulse 60, temperature 9S.6, respirations 
22. The skin of the right buttock and scrotum showed a number of papulo¬ 
vesicular lesions. The lesions varied from pinpoint to pea in size, bright red to 
dull led in color, dry or encrusted. The lesions were discrete and seemed to follow 
the course of the third and foui’th sacral nerve. Examination of the head and 
neck revealed no abnormalities. Heart and lungs were normal. The abdomen 
was normal. The prostate was not enlarged, soft, smooth and moderately tender. 
The mucosa of the rectum was smooth. The rectal splrincter tone was normal. 
Neurological examination revealed hyperesthesia over the course of the herpetic 
lesions. There was good motor power in all extremities; deep tendon reflexes 

.4ccepted ^or public.'ition October 7, 1954. 
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were eejuai *ind active in both legs and arms. !No Babiiiski could be elicited. 
Cranial nerves were normal. There was not any other cnclcnce of seiwory changes 
other than those cicstrlbed over the area of tiic le.sions. 

rrinalysis; Specific gravity 1.022; alkaline reaction; albumin, sugar, acolone 
and diacetic acid, negative; micro-scopic examination showed occasional white 
coll. Urine culture negative, neraoglohiii 13.5 gm.; rod blood cclk ‘1,-300,000; 
white blood colls 8,200; noutrophiles 52; Ijunphoadcs 30; monocytes 8; nonpro- 
tcin nitrogen 21; creatinine 1.8; blood sugar 77; scrologj' negative. Roentgeno¬ 
grams of chest and abdomen were negative. 

Shortly after admission, the patient’s bladder was filled with fluid and the 
catheter removed. The patient, however, was unable to void. The catheter was 
reinserted, and he was placed on grar-ity drainage. At cystoscopy, the bladder 
mucosa was found to be smooth with minimal trabcculations at the bladder 
dome. The ureteral orifices wore normal in size and position. There was a small 
median liar, liut this was not considered sufficient to account for the complete 
uriiiarj' retention. An attempt to tiave tlie patient void .spontaneously at cystos¬ 
copy was also vmsueccssful. He was started on 250 mg. aureomycin 1 times a 
day, orally, and was given 5 mg. of urechofine suhcntanoonsly 3 times a day. 
The patient was unable to void when tlic catheter was removed in IS horn's. 
Cystometrie studies sliowcd a bladder capacity of 075 cc witli norma! sensorj' 
responses to tilling and normal intraoystic pressure. On command to void, tlie 
patient had an intracystic pressure of 90 cm. of water. Spliinctoric resistance 
was 21 cm. of water. The patient, liowever, was unalilc to void without a catli- 
etcr. With sodium amytai narcosis, tiic patient was unalilc to void. On the eighth 
hospital day, five liladder was again filled with tluid. Four hours after the cath¬ 
eter was removed, the patient I'oided spontaiwoiisSy. lie has not encountered 
any further nrinarj' difficulties since this time. 

DISCUSSION 

Herpes zoster is an acute inflamraatorj' disease invohing one or more doreal 
root ganglia. In the acute stage the lesion consists of o.xudation of small round 
cells, extravasation of blood and destruction of ganglion cells and fibers. This 
may be followed by inflammstorj' changes in the corresponding segments of the 
.spinal cord. In rare instances, paralysis of isolated muscle groups occurs, indicat¬ 
ing involvement of the fibers or neurons of the anterior horn cells. 

Micturition is essentially a rellcx mechanism with its centers residing in the 
sacral segments, S2, .3 and 4 of the spinal cord. These centers occupy the length 
of about one lumbar vertebra. Furthermore, micturition is dependent upon co¬ 
ordinated detrusor contraction with almost simultaneous perineal relaxation. It 
may be readily seen that the edema and e.xudation accompanying herpes zoster 
of the sacral nerves could easily spread to the spinal cord to involve the entire 
reflex nacchani.sra of micturition. As a result, the delicate co-ordinated mechanism 
of voiding is upset with resultont acute urinarj- retention, 

Cj’stometrie studios showed normal sensoty bladder responses to tilling. 
Intracystic pressure changes also followed a normal pattern, and on command 
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to void, there was a definite increase in intracj'stic pressure sufficient, in normal 
cases, to initiate voiding. Spliincterometric study showed that only 21 cm. of 
water pressure was necessarj'' in overcoming spliincteric resistance. 

These two examinations were essentiallj'- nonnal and yet the patient remained 
in acute urinary retention for about 10 days. It is felt that, although these in¬ 
dividual examinations were normal, urinary retention resulted from a failure of 
co-ordinating detrusor contraction wfith perineal relaxation. One of us (PHL), 
in studying vesical dysfunction in the paraplegic bj'’ electromyographic studies 
of the perineal floor, found that micturition occurred only when the perineal 
muscles relaxed Avhile the detmsors contracted. In our patient this mechanism 
Avas temporarily lost, but was recovered w'hen the disease process completely 
subsided. 

In order to rule out hysteria as a basis of acute urinaiy retention, intraAmnous 
amytal was given. Under narcosis the patient failed to void. 

Cystoscopic examination of the bladder Avas essentiallj'’ normal and there aa'RS 
no eAudence of an}'- mechanical obstruction to the vesical neck. 

SUMMARY 

Acute urinary retention resulted from herpes zoster of sacral nerves three 
and four. 

Explanation is offered of the mechanism of acute urinary retention. 

We AA'ish to thank Dr. Ray M. BoAAdes for his suggestions and criticisms in the 
preparation of this manuscript. 



TitE JoURVAli OF UnOLOOy^ 
\o\ "3 No 5 Mnj 1955 
Printed in U S A 


CONGENITAL MEGALO-URETHEA 
TOil E NESBITT* 

From the Section of Urology, Department of Surgery, Unucrsity of Michigan Medical School, 

Ann Arbor, Mich 

Uiethial chveiticulum is an uncommon anomaly in male infants When de¬ 
tected its surgical management is usually not difTicult, though not univei sally 
successful A^ely comprehensive consideration of this entire subject with an ex¬ 
haustive leview of the hteiatuie was made by Abeshouse in 1951 ‘ The classifi¬ 
cation w hich he adopted does not by definition include the vai lety of abnormality 
to be discussed, yet one is unwilling to term this defect a urethrocele, a term used 
by Gausa Raspall in reporting a somewhat similai situation in the Journal 
d’17ro%!e-Urethiocele connotates a secondary acquired condition as contiasted 
to a condition present at birth The case to be repotted is felt to repiesent a 
moie laie vanation of urethral diverticulum which might well be termed megalo- 
urethra The surgical technique used for coriection of the abnoimahty was felt 
to be an mteiesting one which might be employed in other similai situations 

CA.SE unroRT 

An infant boy was admitted to the Uiology Seivico of University Hospital 
at the age of 1 month The mother stated that an abnoinially long penis had 
been noted at birth and with the first attempted x oiding a ticmoiidous dilatation 
of the shaft of the perns was noted by attendants The swelling was ieduced by 
manual pressure on the distended poition with expression of what appeared to 
be normal urine The mother had been instructed on this method of deconipies- 
sion at the time of dischaige from the hospital and had followed the instructions 
until the time of admission w ithout intci i ening difficulties The infant w as other¬ 
wise well 

Examination disclosed a normal male infant except foi a partially distended 
iinnary bladdei and a horrible phallic monstrosity The penis was C shaped, 
approximately 4 inches long and 3^^ inches m ciicumference (fig 1,-1) A par¬ 
tially phimotic foieskm was present and a pinpoint urethral meatus Decom¬ 
pression of the giant urethra was accomplished by exteinal piessuie on the shaft 
The unnaiy stieam resulting was extiemely small in cahbei 

Further studies show ed the urine to be infected and the blood urea nitrogen 
was 35 mg pei cent In light of these findings an emergency supiapubic cys¬ 
totomy was peiformed the same afternoon lor bladder decompiession and a dor¬ 
sal slit of the prepuce wath a meatotomy The uiethial meatus was gentlj'" dilated 
through 14F without difficulty Following this he improved lapidly and all indi- 

Read at annual meeting, North Central Section of American Urological Association, 
Detroit, Mich , October 9, 1954 

• Present address 208 E Wisconsin Ave , Milwaukee, Wis 

1 Abeshouse, B S Diverticula of the anterior urethra in the male A report of four 
cases and a review of the literature Urol i, Cuban Rev , 66 000-707, 1951 
1 ^jEausa Raspall, P Anomahes Congenitales Genito Urinairies Rares Un Cas Normal 
de lesticulc Lctopique et Un Cas D’nretrocele Masculia J urol, 65 205-272, 1949 
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Fig. 1 

cators of renal function returned to normal, including blood urea nitrogen, phenol- 
sulfonphthalein e.\:cretion, and urea clearance. Excretory urograms were normal. 
A urethrocj’’stogram demonstrated a tremendous saccular dilatation of the pendu¬ 
lous urethra from the penoscrotal angle to the meatus (fig. 1, B). 

Surgical correction of the deformity was deferred until the age of 9 months, 
when the patient was re-admitted to the hospital, cystoscopy perfonned, and 
excellent visualization of the megalo-urethra was attained. The remainder of 
the urethra appeared normal and the external urethral sphincter seemed to be 
intact. The dilatation extended to within approximately two centimeters of the 
external sphincter. 


SURGICAL TECHNIQUE 

Following these studies surgical repair was deemed feasible and accomplished 
in this manner: 

An encircling coronal incision was made in the foreskin leaving a mucosal cuff 
of approximately one-half centimeter in a fashion similar to that employed for 
circumcision (fig. 2, A). The skin and a portion of subcutaneous tissue of the 
entire penis were undermined, mobilized, and peeled back to the base of the penis 
just as one would roll back the sleeve on a coat (fig. 2, B). The penis was thus 
entirely denuded of skin, but the dilated urethra, covered now onl 3 ^ b 3 ’’ a thin 
segment of subcutaneous tissue, remained intact. The floor of the megalo- 
urethra was next incised vertically starting 4 mm. proximal to the external 
urethral meatus and extending to the urethral bulb (fig. 3, A). Urethral measure¬ 
ments at this point disclosed a width of cm., representing the circumference 
of the urethral lumen, and a length of cm. (fig. 3, B). The redundant flaps of 
lateral tissue were excised leaving a strip of normal urethra along the ventral 
surface measuring 16 mm. in width. The lateral margins of the remaining strip 
were approximated over a catheter with submucosal, interrupted sutures of fine 
catgut, and the catheter was removed (fig. 3, B). It was now obvious that the 
penile elongation was actuall 3 ' more apparent than real. The dorsal concave sur¬ 
face was only 2 inches long, because the corpora cavernosa and roof of the urethra 
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had maintained their normal dimensions, whereas the coni'^ex I’entral surface 
representing the distended urethra was over four inches in length. This dis¬ 
crepancy resulted in a redundant 1-inch of excessive skin, requiring removal as 
a napkin-ring cuff. The penile skin was rolled back down over the shaft of the 
penis and after simple excision of the excessive portion, the free mai’gin was re¬ 
approximated to the mucosal cuff behind the corona, just as a circumcision is 
completed (fig. 4). The penis now had a normal appearance both as to length and 
circumference because the corpora cavernosa had not sustained any ill effects 
from the urethral deformit 3 ^ 

The child had an uneventful postoperative course and when the suprapubic 
cystotomj'^ tube was clamped on the fourteenth postoperative day he voided a 
good stream of urine of normal caliber without distortion of the size of the shaft 
of the penis. A calibration of the newly formed urethra has since occurred after 
an elapsed period of 2 months for healing and the urethra accepts a 14F bougie 
readily. 


DISCUSSION 

This represents a unique form of a rare congenital anomalj'' likelj’" secondary 
to obstruction at the urethral meatus occui’ring earlj’- in intrauterine life. It was 
the initial impression that this infant was destined to an existence with a horrible 
phallic deformity, and it was an extremelj'’ gratifying experience to find that a 
satisfactoiy correction could be attained. Formation of a normal sized penis was 
possible because the corpora cavernosa had been spared during the development 
and eventual formation of the megalo-urethra. 

The single advantage to the technique, as described, lies in the prei'^ention of 
urinaiy fistula. The greatest hazard to aiy such surgical repair is the occurrence 
of single or multiple fistulas, commonly due to two or more overlying suture lines, 
one of which is in the mucosa and one of which is in the skin. The method utilized 
avoids such a possibility b}^ providing an intact integument to cover the suture 
repair line which would not conceivably break down so long as urinary diversion 
had been accomplished. Application of this principle of repair to other penile 
and urethral abnormalities of a similar nature would seem practical and worth¬ 
while. 


SUMMARY AND CONCLUSIONS 

An unusual form of urethral abnormalitj’’ has been reported which one might 
choose to term megalo-urethra in preference to urethrocele or urethral diverticu¬ 
lum. A somewhat different tj'^pe of surgical repair of the defect has also been 
presented which it is believed will provide a greater degree of safety in avoiding 
the risk of fistula formation. The principle of repair should have a wide applica¬ 
tion to other anomalies of the penis and urethra. 
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A SIMPLE TECHNIQUE FOR THE REPAIR OF PENOSCROTAL 
HYPOSPADIAS 

E. K. EATLIFF 

From the Deportment of Urology. St.-Joseph Mercy Hospital, Ann Arbor, Mich. 

The accompanying drawings (fig. 1) demonstrate a simple tcehnique for the 
repair of the penoscrotal type of hypospadia.s. It will bo noted that by this 



Fig. 1. /I, note that planned scrotal niphe flap equals urethral deficit in breadth and 
length. B, flap is being developed as arc scrotal and penile margins. C, scrotal flap sutured 
in place. D, margins of penile and scrotal incisions previouslj' developed are approximated 
by subcuticular ^ire and interrupted chromic gut sutures. 

procedure a urethra of large caliber is constructed, that no suture lines are over¬ 
laid, and that the constructed uiethra is completed in one stage. It is apparent, 

Read at annual meeting, North Central Section of American Urological Association, 
Detroit, Mich. October 7-9,1954. 
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however, that a potentially hair-bearing surface is utilized in the construction 
of the floor of the urethra and that the new meatus is not anatomically perfect 
though approaching this desired result. In defense of the raphe scrotal flap it 
should be noted that proximal penile skin may not be free of hair and to this 
degree will complicate any repair not utilizing the scrotum. A cosmeticalty im¬ 
perfect meatus is, of course, of little importance when weighed against a fistula 
free, functionall}^ perfect, primary closure of a hypospadiac defect. 

With this procedure it is assumed that the chordee has been corrected a reason¬ 
able time in the past and that the meatus is now located at or near the peno¬ 
scrotal angle. These factors being complied with, the child is placed on cystos- 
tomy drainage and the urethral constructive operation carried out as illustrated. 
This consists of swinging a raphe sci'otal flap of correct width and length to 
conform with the entire ventral surface of the penis, its suturing with fine 
chromic gut to the margins of its counterpart on the ventral surface of the penis 
thus constructing the urethra, and closure through the approximation of laterally 
mobilized penile skin in continuit}’- with the skin of the scrotal surgical defect 
b}"" means of a subcuticular wire suture running from the distal end of the scrotal 
incision to the end of the penis. The skin margins are united by interrupted 
sutures of fine chromic. Anj'- tension resulting in approximating the penile skin 
over the new urethra is released by means of a longitudinal incision on the 
dorsum of penis which may be left open or closed transversely. 

It should be added that in those instances where the Itypospadic meatus is 
small a segment of margin is excised and transverse closure made in such a way 
that a larger meatus is attained. 

Postoperatively the subcutaneous wire suture is removed on the seventh day 
and the cystostom}'^ tube at the end of 2 weeks. 

CONCLUSION 

A technique for repair of penoscrotal h 3 '^pospadias is described whereby a 
fistula-free primary closure is attained. 
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VDENOIvIATOID TUMORS OV THE EPIDIDYMIS 

ROBERT A WCNT/2CLL 

Front the Dcparlinent of Palhotogy (it the Guthrie Clinic and Robert Pueher Hospital, 
Sayre, Pa 

Primary tiimois of the cpididjmis ate larc Until Septcmbei 1949 thcie wcio 
lepoits of 134 cases in the literature of which 74 per cent weic btiugn and 20 
per cent malignant' The most common benign tiinioi of the epididymis is the 
so eaUed “adenomatoid” tumor which accounts for appioMmatcly 70 pei cent 
of the benign tiimois A total of 88 adenomatoid tumors had been icpoitcd up 
to Septembei 1949 ' Since then we ha\c been able to find icpoits of ten more 
cases" 3 1 6 » 7 8 Rig jg leport two additional cases 

Terminology used to desciibe these tumors has been laiiable until lecent 
yoais Since the fiist tumor of this type was ropoited m 1910 by SakagiicliP as 
an adenomjonia they hn\ c been described by larioiis authors as adenoma, ndeno 
fibiomyoma, mixed tumor, lymphangioma, mesothelioma, adeiioc iicinoma and 
e\en lymphaiigiosarcoma * The tissue of origin of those tiimois cannot bo defi¬ 
nitely deteimined Theie aic soioral discussions on this matter m the htera 
tine Howeier, since this point does not appear to bo of any piactical im¬ 

portance, the term adenomatoid, as suggested by Golden and Ash," seems most 
suitable in i icw of the microscopic appearance of this tumoi 

kdenomat Old tumoi sate alw ay s benign, no case of local rocui reiicc, metastasis, 
01 death due to these tumois hai mg c\cr been repoi ted Ticatmcnt thus consists 
entirely of local excision 

The gross appeatance typically' is that of a well encapsulated, globulai, smooth 
tumor It IS usually film, whitish, with a diametti of 1 to 5 cm Cross section re- 
X eals homogeneous grey isli w lute, pinkish oi yellow ish tissue w Inch often pi esoiits 
a w horled appearance 

Accepted for publication November 4 1954 

1 Loiigo V J , McDonald, J R nnd Thompson G J Primari neoplasms oF epididymis, 
special roFerence to adenomatoid tumors JAMA, 147 937 941,1951 
^^“IDlson 11 IV Adenomiitoid leiomyoma of epididymis Brit J Surfr 37 2240-2241, 

^Burros H M andMayock, P P Adenomatoid tumors of epididymis, report of case 
in newborn J Urol 63 712 713 1050 

' Glaser S A'eoplasms of epididymis Brit J Urol, 22 178-180 1950 
® Meeter U L and Scliw artr J Vf Adenomatoid tumor of epididy mis U S Armed 
Forces Med J 2 ISIS ISIS 1051 

“ FdlhtD and Konwalor, B E Adenomatoid tumor of epididymis J Urol 66 603-006, 
19o] 

^ ^^lorgan A L Adenomatoid tumors of epjdidj mis Surger\, 33 

4 ft ^ 'ind Froidmann, r Bcmgn tumors of opididjmis J Urol 71 379 384, 

l‘Jo4 

o-ft* ^ t^^’er d-is adcnomjom des nebenhodens Tr’inkfoit Ztschr f Path , 18 

3/0 1916 ’ 

Jo Wjatt J P and ivhoo, P S H Genital tract tumors of an adenomatoid n Uure Brit 
J Urol 22 18/ 194 1950 

pa ~rP?nlc*^ ^ ^ Adenomatoid tumors of genit il tract Am J Path 21 

(>3 /SJ llHo 

J Pa^h”'A"B^ict^"^66^17^432"lo'^ vestiges and benign epithelial tumors of epididymis 
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An adenomatoid tumor is most commonh’- found attached to the lower pole 
of the epididj-mis. The lower pole is involved four times as often as the upper pole. 
The left epididjunis is affected twice as often as the right. Xo multiple or bilateral 
tumors have been reported. In addition to the epidid 3 'mis, adenomatoid tumors 
ma\' be found attached to the uterine tubes, utems, ovar}', tunics of the testicle 
or spermatic cord. These tumors, of coui-se, do not transilluminate and this is 
helpful in differentiating cj^st of the epididAunis. 

j\Iost commonh' encountered in the third and fourth decades of life, these 
neoplasms have been reported in the elderlj' and in a newborn.^ Usualh’ the tumor 
is first noticed as a s^miptomless nodule in the scrotum, almost alwa 3 's painless 
and nontender. In onl 3 ' five previousl 3 ' reported cases had pain been prominent 
and in onh* three had pain been the presenting s 3 Tnptom. It will be seen later 
that one of our new cases presented with pain. 

!Microscopicall 3 ' numerous gland-like spaces are seen l 3 'ing in a moderate or 
scant 3 ’' amonnt of fibrous connective tissue stroma. The gland-like spaces are of 
valuing sizes and shapes and are seen to be lined with cells Avhich var 3 ’- from flat 
endothehal-like cells to low columnar. The gland-like spaces are usualh' empt 3 ' 
but occasionalh' desquamated cells ma 3 ' be seen. Red blood cells are ne^"er seen 
in these spaces. The cells lining these spaces contain a small to moderate amount 
of fineh’ granular acidophilic c 3 'toplasm. Brush borders have been described 
using i\Iallor 3 '’s phosphotungstic-acid stain.* The nuclei of these lining cells are 
round or oval, stain deeph' and are often centralh' placed. However, often man 3 ^ 
of the cells are vacuolated with a signet ring appearance. Glomeruloid or glomeru- 
lus-like structures have been described in some cases. These consist of projections 
of the walls into the gland-like spaces. 

The stroma of fibrous connective tissue ma 3 ' at times contam h 3 'alinized areas. 
Sometimes smooth muscle bundles ma 3 ' be seen. L 3 'mphoc 3 'tes are often seen 
h'ing in the stroma and sometimes focal collections of these cells are seen resem¬ 
bling l 3 'mph follicles (fig. I, B). Poh'morphonuclear leukoc 3 'tes and necrosis have 
been described in onh' 1 case® and were probabh' due to secondaiy changes in the 
tumor. 


CASE REPORTS 

Case 1. A 57-3'ear old, white, married man complained to his famil 3 ' ph 3 'sician 
of moderatel 3 ' severe backache (dorsal and upper lumbar areas) of several weeks’ 
dm-ation. His pln'sician, in the course of general ph 3 >'sical examination, found a 
“ston 3 ' hard nodule” in the right epidid 3 'mis which was not tender. The patient 
had been aware of the nodule for “several weeks” but it had not bothered him 
in an 3 ' wa 3 '. Subsequent examination revealed the nodule to be attached to the 
upper pole of the right epidid 3 'mis. It was spherical in shape and had a diameter 
of 1.5 centimeters. X-ra 3 ’s of the spine showed spond 3 'lohsthesis vith forward 
displacement of the bod 3 ' of L4 on L.5. There was also osteoarthritis of the dorsal 
and lumbar vertebrae and calcification of the abdominal aorta. Conseivative 
management relieved his backache and the nodule was removed from the upper 
pole of the epidid 3 -mis. Gross appearance of the tumor was that of a well encap- 




Fig. 1. A, case 1. Note numerous gland-likc spaces Jinocl by flattened, ondothelial-hkc 
cells and scanty fibrous stroma ^sitli a ddTusc sprinkling of lymphocytes XIGO. 

B, case 2 Note more abundant stroma, vacuolated cells, and focal coUection of lympho¬ 
cytes in stroma. X160 
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sulated spherical nodule measuring 1.5 cm. in diameter. Cut surface revealed 
homogeneous white tissue. Microscopically (fig. 1, numerous gland-hke spaces 
were seen lying in an extremel}’’ scant 3 '- stroma of fibrous connective tissue. The 
cells lining the spaces were veiy much flattened and drawn out, closel 3 '- resembling 
endothelial cells. The C 3 "toplasm was acidophilic and the nuclei round and well 
stained. The gland-like spaces were empt 3 ^ There were a fair number of lymph- 
oc 3 des throughout the stroma and several focal collections of l 3 ’’mphoc 3 des. 

This tumor was remo-\'ed 8 3 '^ears ago (1946) and to date there has been no re¬ 
currence of tumor or s 3 ’’mptoms. 

Case 2. A 29-3"ear old, white, married man complained of dull, aching pain in 
the left testicle of 6 months’ duration. The pain originated in a “little nubbin” 
attached to the left testicle and radiated upwards into the left groin. The pain 
was almost constant in character but increased in severit 3 ’- after heav 3 ’’ work. In 
the weeks just prior to examination the pain had become worse and had inter¬ 
fered with sleep. There was no past history of venereal disease, operations or 
serious illnesses. 

He had no other genito-urinar 3 '- S 3 miptoms and had no other complaints. 
Ph 3 ’’sical exammation revealed a firm, tender nodule, 1.5 cm. in diameter and 
spherical in shape, firml 3 ’' attached to the upper pole of the left epidid 3 ’’mis. The 
remainder of the ph 3 ’'sical examination was negative. 

Urinal 3 ’^sis was negative; hemogram was normal and the serological tests for 
S 3 ’^philis were negative. 

An incision was made through all scrotal coats down to the tumor mass which 
was firmty attached to the epidid 3 ’-mis. 63 ’’ sharp dissection the tumor was re¬ 
moved. Four da 3 ’s later the entire left cord and testicle were removed in view of 
a pathological report of sarcoma. 

The gross and microscopic appearances of this tumor were almost identical to 
that in case 1 , except that microscopicall 3 ^ the stroma in case 2 was much more 
abundant and the cells lining the gland-like spaces contained considerab^'' more 
C 3 doplasm (figs. 1, B and 2) and vacuolated cells were veiy numerous. 

The patient had no recurrence when last seen 5 3 ’’ears postoperativel 3 ^ 

SUMSLVRY 

A brief re\'iew of the clinical and pathological aspects of adenomatoid tumors 
of the genital tract is presented. 

Two additional cases are reported bringing the total to 100 cases. 
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A STUDY OF DRAIKAGE TUBES AFFER SUPRAPUBIC PROS¬ 
TATECTOMY 

WILLIAM J BAKIIR and RAYMOND rilirER 
From the Urological Service of Cool Counlij Hospital, Chicago, III 

The puipose of this papci is to lopoit the results of our efforts to find out why 
such a high incidence of postoperalne bladdci neck contiacUucs follows supra¬ 
pubic piostatectomy 

This study was piompted by a repoit that was giten sonic 2 yeais ago fiom 
one of the urological sen ices of Cook County Hospital At that time a lai ge inci¬ 
dence of postopeiatiie coiitiacturcs of the icsical neck was lepoited following 
suprapubic piostateetoni 5 ' There was no compaiablc nicidcneo of postopciatnc 
bladder neck contiactiiies on the othei urological seniee of the siiiic hospital 
The technique of siipiapubic piostatectomy has been fairly well standaidized 
A vertical suprapubic midlnie nieision is made through the skin, fat and fascia 
The recti muscles aie separated and the prevesical peritoneal apron is leflected 
cephalad off the bladder The bladder is always Idled with steiilc watei before 
the operation The bladdci is emptied by means of a trochai The trochai opening 
is enlarged to medium size, up and down The antenor piostatic commissure is 
broken thiough with the light inde.\ finger to find a line of cloai age Enucleation 
is greatly aided and facilitated by the indc\ fmgei of the left hand in the leotum 
Bleeding is controlled by moist, hot, lapaiotomy pads which aie placed into the 
prostatic cavity IVlien bleeding has been coiitiolled, the niteinal vesical oiifice 
IS freed of tags If the interurcteiic iidge is obstnictive, a tiiibniatc punch is used 
to remove this obstiucting tissue It happens that it was not neccssaiy to do this 
m any of the patients of this study A 22 or 24F bagcathetei is passed thiough 
the urethra ona mandaun and the bag is inflated enough so that when it is pulled 
down it compresses the piostatic cavity to control hemorihage The bladder is 
closed ai ound a dePezzer cathetei A soft nibbei dram is placed in the space of 
Retzius and the wound dosed in laycis by intcinipted catgut and silkworm gut 
Aftei a leview of the histones of some of the patients who had postoperative 
bladder neck contracUires following suprapubic prostatectomy, it was noted 
that the suprapubic diainagc tube was reinov'cd m 48 to 72 houis and the uiethral 
bag catheter w as left in situ 5 to 10 days to permit the supiapubic w ound to heal 
well The other urological servnee removed tlie urethral bag cathetei in 24 to 48 
hours and loft the suprapubic cystotomy tube in place 8 to 10 days When the 
cystotomy tube was removed, the patient was instructed to stand up to void 
every houi during the day and he was awakened every 2 hours to do the same at 
night If he v'oided inci easing larger amounts, the cystotomy w ound healed soon 
and the belly wall became dry If he was unable to v'oid, an indwelling uiethral 
cathetei was placed fiom 48 to 72 hours 
So, it w as decided to use each method of managing the drainage tubes on the 

Read at imn^l meeting, North Centra! Section of American Urological Association, 
Detroit, Mich , October 7-9, 1954 ’ 
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Table 1 


Case 

No. 

1 

Urethral Cath. 
No. da 3 ' 

j Cj'stotomy 
! tube. No. days 

i ! 

Urethritis 

Contracture 

Subjective Complaints 

1 

30 ; 

3 

i 

Moderate j 

None 

2 

14 

3 


Moderate 1 

Nocturia, 5 times 

3 

26 

' 3 


Moderate 

None 

4 

6 

3 

Present 

Marked 

Cloudy urine 

5 

41 

3 i 


Marked 

Nocturia, 4 times 

6 

12 i 

3 


jModerate 

None 

7 

10 

2 


^Moderate 

Nocturia, 2 times 

8 

18 i 

i 3 


Moderate 

Cloudy urine 

9 

8 * 

1 3 

1 

Marked 

Nocturia, 4 times 

10 

3 

8 


Slight 

None 

11 

13 j 

j 12 


Slight 

None 

12 

3 



Slight 

None 

13 

13 

1 IS 1 


^Moderate 

None 

14 

2 

! 9 i 

Present 

Moderate 

Cloud}’’ urine 

15 

37 

i ! 


^Marked 

Cloudy urine 

16 i 

3 

12 ^ 

1 Present 

Marked 

None 

17 ! 

4 

1 10 ; 


Slight 

None 

18 

3 

1 7 f 

i 

Slight 

None 



Fig. 1 

same number of patients and examine them ever}'^ week after their dismissal from 
the hospital. At the end of 3 to 6 months an observation c 3 "stoscopy with a for- 
oblique panendoscope was done, by an experienced cystoscopist, to estimate the 
degree of vesical neck contracture and scarring. 






STUDY OF DKAINAOE TUUES AFTEK PHOSTATEC 


The patients, 25 in number, were dismissctl from Cook County Hospital, with 
instnictions to return to the outpatient urological clinic for their postoperative 
care. Only 18 patients of the 25 complied with our request. Cystoscopy was per¬ 
formed with a foroblique panendoscope in order to observe properly the internal 
vesical orifice and prostatie bed. An effort was made to determine whether there 
was slight, moderate, marked or no contracture of the vesical neck. The cystosco- 
pist did not know how the drainage tubes had been handled in each instance. 

Judging from table 1, it would seem that there is a direct correlation between 
the severity of the postoperative vesical neck contracture and the length of time 
which the urethral catheter was allowed to remain in the urethra. Those patients 
who were permitted to retain a urethral catheter for any period longer than 3 days 
were very likely to have a slight to marked postoperative bladder neck contrac¬ 
ture. On the other hand, those patients whose indwelling urethral catheters were 
removed within 3 days or less had a low incidence of po.stoperative bladder neck 
contracture. 

It is also apparent that in every patient who had punilent urethritis as a result 
of the indwelling catheter marked postoperative bladder neck contracture was 
certain to develop. The most marked contractures were seen in those patients 
who had worn their urethral catheters over long periods of time. 

It is interesting to note that about one-half of the patients, with a postopera¬ 
tive bladder neck contracture, had no subjective complaints. The rest had uri¬ 
nary complaints, the severity of which depended upon the degree of contracture. 

It would seem from this study that the presence of a foreign body in the urethra 
invites infection and results in varying degrees of postoperative bladder neck 
scarring after suprapubic prostatectomy. 

We have, therefore, initiated the practice of placing a wire pursestring suture 
to hold the cystotomy tube in place and to appose fascial layers of the suprapubic 
wound (fig. 1). The urethral bag catheter is removed in 48 hours. The cystotomy 
tube is removed in 4 or 5 days, after which the wire pursestring stitches in the 
bladder and fascia are drawn tight to occlude the cystotomy opening and obtain 
a dry wound. This converts the incision to a wound which heals by primary inten¬ 
tion and permits the removal of alt drainage tubes at an early date. Thus far, no 
postoperative bladder neck contractures have occurred in patients on whom we 
have used this method of managing the drainage tubes. This method of closure 
\vill also help to prevent the extended hospital convalescence due to persistent 
suprapubic fistulas. 

SUMMARY 

A preliminary study indicates that a relationship exists between the length of 
time that an indwelling urethral catheter is in place and the incidence of contrac- 
tural scars of the internal vesical orifice after suprapubic prostatectomy. 

A modified method of early closure of the suprapubic fistula to permit early 
removal of the urethral catheter after suprapubic prostatectomy is described. 

7 IF. Madison St., Chicago S, 111. (IF. J. B.) 
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STUDIES ON FLUID ABSORPTION DURING TRANSURETHRAL 

PROSTATIC RESECTION 

ROBERT S. HAGSTROM* 

From the College of Medicine, Baylor University, Houston, Texas and the Veterans 
Administration Hospital, Houston, Texas 

Since the appearance in 1947 of several articles'- -• ® discussing the now well 
known syndrome of intravascular hemol 3 'sis during transurethral prostatic 
resection, it has been generall}' assumed that a certain amount of the irrigating 
fluid passes directl 3 ' into the prostatic vems. Tliis has been demonstrated to 
ever 3 mne’s satisfaction and since it was considered inevitable, efforts were made 
to prevent hemol 3 *sis b 3 ' the use of isotonic irrigating solutions. 

The first solution tried was glucose in 5 per cent concentration.' This satis- 
factoril 3 * prevented intravascular hemol 3 'si.s in a controlled series but was found 
to be unpleasant to use and also obscured vision somewhat. The pros and cons 
of the use of glucose are discussed b 3 ’ several authoi-s^- ® and we believe the 
general opinion now is that other solutions are probabl 3 ’’ better. Urea was tried 
in var 3 ’ing concentrations'- ® and found b 3 ' some to be satisfactor 3 ' while 
others thought it was in no wa 3 ' superior to distilled watei-. Nesbit was first to 
suggest the use of gh'cine’'-" and later mannitol,'- both of which are satis- 
factor 3 ' in ever 3 ' respect except that the complete lack of hemol 3 ’’sis obscures 
^’^sion somewhat. The authors, having had no experience with distilled water in 
transurethral resection, are in no position to make a comparison and find the 
A-isibilitA' adequate with gl 3 ’-cine. 

The onh'recorded quantitative e.stimateof the amount of fluid absorbed is that 
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of LaiidsteiDOi and riiu,h® who “tagged” the uugatmg solution with sahcjlic 
acid and found, by postopeiatno blood le\els, that about one liter of fluid had 
onteied the ^abtular system = Nesbit determined by postoperative blood levels 
that glucose also enteied the cnculation but made no attempt to talculate the 
amount Since glucose is leadily metaboli/cd, acemate deteimmation would be 
difficult On the othci hand Ebeit was unable to find any significant elevation 
of blood urea following resections wheie the niigatmg solutions contained 1 8 
pel cent urea' This may haio been due to lapid destinction of the uiea bi the 
Inei In new of these findings it seems piobablo that a significant amount of 
fluid would be absoibed during anj icasonably complete lesection Since many 
patients aie subjected to this foini of jnostatectoiiiv solely because their caidio- 
lasculai status is piecaiious, the lapid accumulation of tins much fluid might 
well be disastious Oui object m this study was to detciTmne as accuiatelj as 
possible the amount of fluid absoibed in iclation to the anioimt ol tissue lemoved 
and the time spent in resection 

Glycine solution 2 5 pei cent (icccntlj' 1 25 pci cent) is used in this clime 
exclusivclj and has been satisfactoi-j in cverj' respect Thcio has been no mor¬ 
bidity or moitahty associated with cithoi homoglobnicmia oi ohguiia One 
post tiaiisuiethial lesection fatality did occui, howovei, and consideiation of 
that case piomptod this iiiicstigation 

UrTHODS 

A simple and logical method would be to dctcmiino the postopeiatite blood 
lei els of glycine but this was uiisatisfactoij because it, also, is lapidl^ metab¬ 
olized and because serum Ici el determinations of glj cine oi of total amino acids 
are leiy difficult Fortunately we had available an accuiate bod scale and each 
patient was carefully weighed immediately bcfoie and aftci suigorj Allowance 
was made in each case foi intravenous fluids given dining the pioceduio, the 
amount of tissue removed and the blood loss Blood loss dotemnnations were 
made in each case and will be mentioned later Contiols in this instance weie 
two patients who had transuiethial fulguration of bladdei tumois without 
jirostatic lesection These noimalb short pioccdures weie deliberately length¬ 
ened so that the bladder was irrigated about the same length of time required 
foi a prostatic lesection Neithei case showed significant weight gam 

VlATCniAL 

The patients used weie loutine admissions to this hospital and the majority 
of the lesectioiis were performed by the icsident staff A few were performed by 
the consulting and attending staff in older that the senes would more nearly 
conform to work done by practicing urologists The cases weie taken consec¬ 
utively m so fai as possible, and, in line with the usual procedure, the laiger 
glands weie removed by open surgery Postoperative moibidity in this series was 
confined to epididjmitis in 2 cases, bleeding in one case which required re- 
admission but not transfusion, and anothci case wheie le admission was not 
necessary There were no fatalities 



854 


ROBERT S. HAGSTROXr 


RESULTS 

Sixteen patients had transurethral resection of a contracted bladder neck 
and/or prostatic adenoma. The tissue removed varied from 5 gm. to 32 gm,; 
resection time from a few minutes to 1 hour and the net weight gain from 100 
gm. to 1250 gm. One case showed no change and was as.sumed to be an error 
in technique at some point. 

Figure 1 is a graph, plotting the amount of fluid absorbed (as weight gain) 
against the resection time. The correlation here was fairly good and most of the 
cases fell within a range of 10 to 30 cc of fluid absorbed per minute of operating 
time. The mean was 20 cc per minute and is indicated on the graph by the dotted 
line. 

Figure 2 similarly plots fluid absorbed against the amount of tissue removed. 
Here the correlation is poor, varjdng from 6 to 120 cc of fluid absorbed per 
gram of tissue removed. The mean is 61 gm. of weight gain per gram of tissue 
removed. 

Figure 3 relates fluid absorption to blood loss. The variation here is from 5 to 
38 cc of absorbed fluid per cubic centimeters of blood lost, and the mean is 9.2 
cc of absorption per cubic centimeters of blood lost. 

Statistical anal 3 ’’sis of a series tliis small is fraught with danger and perhaps 



Fig. 1 
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the preceding deductions somewhat presumptuous. We are con^^nced, however, 
that fluid absorption does occur during transurethral prostatic resection and 
that it occurs in the order of magnitude indicated bj’’ the previous figures. 


BLOOD LOSS 

In order to determine correctl}’’ the fluid absorbed it is necessary to know the 
blood loss, as tliis must be added to the observed weight gain in order to ariWe 
at a true figure. This Avas detennined simpty, by collecting the wash Avater, 
measuring and sending an aliquot to the laboratory Avhere a red cell count and 
a hemoglobin determination were done. B3' use of the folloAAung formulas the 
loss was calculated. 


Heinoglohin method: 

Blood lost (cc) = 
Red Blood Cell Method: 


Hgb. in wash water (gm. %) X vol. of wash water (cc) 
Patient’s hgb. (gm. %) 


Blood lost (cc) = 


RBC in wash water (per mm.^) X a’oI. of wash water (cc) 
Patient’s RBC (per mm.^) 


These formulas were checked bj’’ adding 5, 50, and 100 cc of blood respectiA'ely 
to 8000 cc of gfyeine solution. These dilutions Avere calculated in the above 
manner and the hemoglobin method found to check Avith not more than 6 per 
cent error in anj’- case. In all three instances the error Avas greater, rather than 
less, than the amount of blood used. The red cell method did not check nearly 
so Avell and Avas consistently loAver. HoAveA’er, the results Avere ahvays in the 
same order of magnitude and seiwed as a useful check on the hemoglobin deter¬ 
mination. We felt the discrepancj’- Avas explained b}’- the folloAA*ing: 

1) Hemolj'^sis due to the cutting and coagulating current. 

2) Hemolj’^sis due to phj’^sical trauma to the cells during collection and mixing. 

3) Varying degrees of clumping and rouleaux fonnation AA'hich made accurate 
countiirg impossible. 

This maj-- not be as accurate as other methods’^ but is sufficientlj' accurate 
for this purpose. Beirrg quick, eas}’' arrd irrexpenshm, it lends itself for use b}'^ any 
resectionist Avho AA’ishes to check his OAvn operative blood losses. As many men 
apparerrtly still use distilled Avater,” their blood losses could also be measured 
b}’’ the hemoglobin method. 

Tlris institution uses the alkaline hematin method of hemoglobin determina¬ 
tion, vrtilizing a permanent standard prepared bs”- Dr. J. H. Gast of the Depart¬ 
ment of Biochemistry, Bajdor UniA'ersity College of Medicine. Instead of the 
usual 20 cmm. of blood, 1 cc of washAA'ater Avas diluted to 5 cc AA’ith 0.1 N sodium 
hj’'dr'oxide and read agairrst the standard in the usual marrner. A suitable cor¬ 
rection was then made for the difference in Amlume of the specimen. When 
rrecessaty, more or less than 1 cc of the wash Avater maj'^ be used. These calcula¬ 
tions apply equall 3 '^ well to the acid hematin method. 


” Xesbit, R. M. and Conger, K. B.: Studies on blood loss during transurethral prostatic 
resection. J. Urol., 46: 713, 1941. 
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CASH REPORT 

Mr. C. W., a 67 year old white man, was admitted in December 195.S for re¬ 
current congestive failure. In the preceding 7 years he had had 15 admis.sions 
with the same diagnosis, and treatment had included digitalis, diuretie.s, bed 
re.st and low salt diet. 

Physical examination; Blood pressure 158/9-1, pulse S-t, re.spirations 24, tem¬ 
perature 99.0 dcgree.s. The cervical veins were engorged and there were moist 
rales at both lung bases. The heart was enlarged to the loft and a blowing systolic 
murmur wa.s present at the base. The liver was enlarged and tender and theie 
was edema up to the thighs, including the scrotum. The venous prc.ssuro was 
elevated and circulation time prolonged. An electrocardiogram showed left axis 
deviation and myocardial insufhciency. Admission urine showed many white 
blood cells and bacteria, and shortly' after admission bilateral flank pain de¬ 
veloped. Urine culture grew Pseudomonas acniginosa and gamma streptococci. 
The usual cardiac measures were instituted but the patient responded more 
slowly than ho had on previous admissions. A diagnosis of congestive heart 
failure due to arteriosclerotic and hypertcirsivo cardiovascular disease, pre¬ 
cipitated by pyelonephritis, was made. 

Blood chemistry studios at that time were: blood urea nitrogen 47 mg. per 
cent; CO 2 28 mEq/L; chlorides 87 mEq/L; sodium 121 mEq/L; potassium 3.3 
mEq/L; hemoglobin 10 gm. per cent; rod blood cells 3,200,000. On the basis of 
these results a more liberal salt allowance was ordered. Cystoscopy showed a 
grade 2 trilobod prostatio eidargoment. Marked obstruction was indicated by 
trabeoulation, cellules and hypertrophy of the inteniretcric ridge. A Foley 
catheter was left inlying. Electrolyte chemistries were repeated and were within 
normal limits. The pyelonephritis responded slowly to treatment and after a 
delay of one month a transurethral prostatic resection was performed under 
spinal ane.sthesia. Early in the procedure the patient became restless and was 
quieted by a small amount of intravenous pcntothal sodium. Toward the end 
the patient suddenly became cyanotic and the blood pressure abruptly arose to 
180/110. The procedure was discontinued and oxygen was given. Except for 
coma, cyanosis and hypertension, examination was not remarkable. Operative 
time was 50 minutes and 13 gm. of tissue were removed. 

The semm sodium was depre.ssed to 124 mEq/L; chlorides 94 mEq/L; CO; 
15 mEq/L and potassium 3.4 mEq/L. The patient was severely oliguric for 20 
hours (150 cc output) postoperatively but when 150 cc of 5 per cent sodium chlo¬ 
ride was given intravenously he excreted 450 ec of urine in the next 8 hours. 
During this period the coma lifted dramatically, and the patient began to eat 
and take oral fluids. No other intravenous therapy was required. The blood urea 
nitrogen continued to rise and reached 121 mg. per cent on the third postopera¬ 
tive day and then fell to normal on the seventh day. 

Having been impressed previously with the fact that fluid absorption did oc¬ 
cur and that it might conceivably cause cardiac embarrassment in borderline 
cases, the patient received a mercurial diuretic the day before surgery in order 
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that he might be in the best possible condition. This resulted in a profuse diure¬ 
sis. 

DISCUSSIOK 

The case report mentioned earlier is one of a small series of cases representing 
about 34 of 1 per cent of some 1500 transurethral resections. These cases ■will 
be discussed in greater detail in a later report. Briefly, ho-n’ever, this atjTsical 
reaction occurred in the poorer risk patients, most of whom had cardiac disease 
and long histories of salt depletion due to low salt diet. 

Almost invariably the patient became “restless” and was further sedated 
during the procedure. This was followed bj>- abrupt onset of cyanosis, coma and 
hj’pertension. There was no unusual operative experience; the resections were 
neither unusually prolonged, bloody nor difficult. In most cases the coma persisted 
and the patient died without regaining consciousness. In others, spontaneous 
recovery occurred after a period of marked oliguria. We feel that intravascular 
hemoWsis was not a factor because gWcine solution was used and because there 
was no abnormal hemoglobinemia. 

It is our belief that the underlying pathological process is a low serum sodium 
level, usuall}’- a result of cardiac therapy. This low level is reduced beyond the 
critical point by the sudden acquisition of a large amount of water which results 
in further dilution. The actual process is not clear but may be cerebral edema 
and increased intracranial pressure caused b 5 ’- the extreme h 3 q)otonicity of the 
extracellular fluid which loses water to the cells. The general debility of the 
patient is, of course, a contributing factor. 

Again referring to the case reported, a proven low serum sodium was cor¬ 
rected to normal bj’’ a regular diet, onlj’- to be lowered on the daj’- prior to surgery 
bj’’ the mercurial diuresis. This patient was not Aveighed before and after opera¬ 
tion but the very low serum sodium obtained on the first postoperative day points 
to the underlying pathologic physiolog 3 \ The dramatic response after the intra¬ 
venous injection of 130 mEq of 5 per cent NaCl is further confirmation. 

If we may apply the data derived from this study, the patient may be as¬ 
sumed to have absorbed 1000 cc (plus or minus 200 to 300 cc) of fluid. Obviously 
no person with cardiac decompensation would normally receive this sort of 
intravenous insult, which in addition to overloading the heart, also precipitated 
a critical hyponatremia. This sjmdrome is discussed in detail bA" Moyer,'^' to 
AA’hom AA-e are indebted for first calling our attention to the possibility that it 
might apply here. 

If, in the future, we assume that an increased cardioA'ascular load Avili result 
from significant fluid absorption during a transurethral prostatic resection, 
allowance can be made for it. Or— and this is carr^dng the presented facts to a 
logical conclusion—-AA-e could check the semm electrotytes on anj" patient AA'ith 
a historj' of chronic salt depletion. Loaa- Amlues may be corrected prior to surgery 
and an immediate postoperatiA'e serum sodium determination AA'ould be a guide 
to future therapA'. 

” Moyer, C. A.: Fluid Balance. Chicago: Yearbook Publishers, 1953. 
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Tiansuiethral lesectioii of the prostate, by all standaicls, is an excellent pro¬ 
cedure with low mortality and morbidity If these facts of fluid absoiption and 
hemodilution arc kept in mind, it is possible that a slight, but significant, fur¬ 
ther reduction in moibidity and mortality may result 

SUMMARl 

Seveial cases of tiansuiethral prostatic lescction haio been studied to deter¬ 
mine the amount of fluid absoibed during the piocedurc This was deteimined 
by the amount of weight gamed by the patient during the opeiatioii and was 
found to \ary from 100 co to 1250 cc Furlhci exahiation was made by compari¬ 
son of the amount of fluid absoibed with the time of reset tioii, amount of tissue 
1 emoved and the blood loss The resection time gax c the best coi relation w itli 
the weight gain, the aveiage of all lascs being 20 cc of fluid absoibed per min¬ 
ute of operating time 

An illustiatixe case was picsenlcd The patient was an elderly man with 
chronic heart failure who expeiienced coma, cyanosis and hypeitcnsion duiiiig 
a transurethial lesection This was felt to be due to pie existing hyponatremia 
aggravated by lapid hemodilution This lespoiided lapidly to administration of 
intravenous 5 per cent NaCl The pathologic physiology is discussed as w ell as 
suggestions tor prex’cntion and tioatmciit 

We aie indebted to Di Forriii B Moiland and his laboratoiy foi their kind 
co operation in doing the many examinations letiuircd foi the blood loss de¬ 
terminations 
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that he might be in the best possible condition. This resulted in a profuse diure¬ 
sis. 

DISCUSSION 

The case report mentioned earlier is one of a small series of cases representing 
about 3"'2 of 1 por oent of some 1500 transurethral resections. These cases iiill 
be discussed in greater detail in a later report. Briefly, however, this atypical 
reaction occurred in the poorer risk patients, most of whom had cardiac disease 
and long histories of salt depletion due to low salt diet. 

Almost invariably the patient became “restless” and was further sedated 
during the procedure. This was followed by abrupt onset of cyanosis, coma and 
hypertension. There was no unusual opei’ative experience; the resections were 
neither unusually prolonged, bloody nor difficult. In most cases the coma persisted 
and the patient died ivithout regaining consciousness. In others, spontaneous 
recovery occurred after a period of marked oliguria. We feel that intravascular 
hemol 5 >-sis was not a factor because glycine solution was used and because there 
was no abnormal hemoglobinemia. 

It is our belief that the underlying pathological process is a low semm sodium 
level, usually a result of cardiac therapy. This low level is reduced beyond the 
critical point by the sudden acquisition of a large amount of water which results 
m further dilution. The actual process is not clear but may be cerebral edema 
and increased intracranial pressure caused by the extreme hjq^otonicity of the 
extracellular fluid which loses water to the cells. The general debility of the 
patient is, of course, a contributing factor. 

Again referring to the case reported, a proven low serum sodium was cor¬ 
rected to normal by a regular diet, only to be lowered on the da}'’ prior to surgery 
by the mercurial diuresis. This patient was not weighed before and after opera¬ 
tion but the very low serum sodium obtained on the first postoperative day points 
to the underlying pathologic physiology. The dramatic response after the intra¬ 
venous injection of 130 niEq of 5 per cent NaCl is further confirmation. 

If we maj'’ apply the data derived from this study, the patient may be as¬ 
sumed to have absorbed 1000 cc (plus or minus 200 to 300 cc) of fluid. Obviously 
no person with cardiac decompensation would normally receive this sort of 
intravenous insult, which in addition to overloading the heart, also precipitated 
a critical hyponatremia. This syndrome is discussed in detail by Moyer,’’* to 
whom we are indebted for first calling our attention to the possibility that it 
might apply here. 

If, in the fnture, we assume that an increased cardiovascular load will result 
from significant fluid absorption during a transurethral prostatic resection, 
allowance can be made for it. Or—and this is canying the presented facts to a 
logical conclusion—we could check the serum electrolj’tes on any patient with 
a history of chronic salt depletion. Low values may be corrected prior to surgery 
and an immediate postoperative semm sodium determination would be a guide 
to future therapy. 

'■* Moyer, C. A.: Fluid Balance. Chicago: Yearbook Publishers, 1953. 
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and Grcgcriou,^ e\tiacclUil.u fluid sp uo was ineaMirtd 1)\ the sodium thiosulfate 
method of Cardozo and Edolmau ‘ Plasmu piotcin i oiiLOiitratioii wn*- nsicrtamed 
hi method of Wcichselhaum' Total blood \ ohmic and red blood cell lolumo 
I'cro domed from the hematocrit and plasma volume Sodium and potassium 
conecntratioiis of both seniiii and tissues vvcic dctoimincd h,\ the use of an 
inteinal standard flame ))hotomoter Chloiide ostinwtions were deiiv cd according 
to the method of Logans' 


unsuLTS 

Iho ages of all p iticnts and the es.seiitial details of the operations aio lecorded 
m table 1 Ihe fluid volume and clctlrohto data have been divided into foni 
groups m order to simplify anah Sib 

>1 the first group (repiesentcd by talilc 2) aic listed the picopeiatne and 
Os oporatne senim sodium, potassium, ohloudc, protein, hematocrit and hemo 
det operated patients as well as the “pre-rest” and “post lest ’ 

reaultT"''*'”"^ the coiitiol patients It vvili bo observed that the postopeiative 
jjj,, esseiitiall} unchanged fiom the pieoperative values, the control 

indicate that the vaiiafioiis obsoivcd are within the hniits of 
laboratory error 
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45.1 

17.0 

Or 

Pre op. 

138.8 

4.0 

103.8 

6.0 

43.6 

16.1 


Post op. 

138.7 

4.5 

96.5 

4.6 

39.8 

14.5 


Control Patients 


c, 

Pre rest 

145.0 

4.7 

105.3 

6.2 

40.8 

14.5 


Post rest 

146.0 

4.3 

107.3 

6.3 

38.4 

14.3 

Cj 

Pre rest 

148.6 

2.6 

93.5 

6.7 

42.4 

13.6 


Post rest 

150.5 

2.7 

95.8 

7.0 

39.9 

13.0 

c, 

Pre rest 

144.2 

4.5 

102.3 

6.5 

43.7 

15.3 


Post rest 

145.6 

4.6 

102.3 

6.5 

42.1 

14.7 

C4 

Pre rest 

139.7 

4.5 

98.8 

7.6 

41.7 

16.1 


Post rest 

144.2 

3.8 

99.3 

7.7 

40.5 

14.3 


Table 3 


Patient 


Serum Volumes 
(ml.) 


Calculated 

Change 


Blood Volumes 


Calculated 

Change 


Operated Patients 


Oi 

Pre op. 

2994 

1 -191 

4705 

1 -126 


Post op. 

2803 

4579 

O2 

Pre op. 

2661 


4565 



Post op. 

— 


— 


O4 

Pre op. 

3542 

0 

5711 

1 -976 


Post op. 

3335 

4744 

O4 

Pre op. 

5132 


7716 



Post op. 

— 


— 


O5 

Pre op. 

2682 

1 -83 

4312 

1 -103 


Post op. 

2599 

4209 

Os 

Pre op. 

3229 

1 -234 

5274 

1 -188 


Post op. 

2995 

5086 

0, 

Pre op. 

3788 

1 -730 

6277 

1 -1502 


Post op. 

3058 

4775 



Control Patients 


C. 

Pre rest 

2680 

1 +176 

4250 

+119 


Post rest 

2856 

4369 


Co 

Pre rest 

4259 

1 +996 

6925 

+ 1291 


Post rest 

5255 

8216 


Ca 

Pre rest 

3829 

1 +299 

6354 

+323 


Post rest 

4128 

6677 


C 4 

Pre rest 

Post rest 

3068 

2282 

j -783 

4933 

3602 

-1331 
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LUICT OF FJmST\TlC 111 SUmON ON llAnXi BALVNGL 


m 


loiu t 

I»aticnt 1 ThiosuWatc‘'1 aec ml | Cakuhtctl Cl angc ml 


Operated I’Uioiits 


0. 

Pre op 

i702n 

1 -520 


Post op 

174(10 

0, 

I'rc op 

inis 

1 


Post op 

in27 

0, 

Pro op 

I2SC2 

\ +20S 


Post op 

men 

0, 

Pro op 

I'ost op 

175S2 


0, 

Pre op 

1150-? 

;| -IS70 


j Post op 


0, 

Pre op 

11252 

\ +22 


1 Post op 

11374 

0, 

Pre op 

1402S 

1 +S45.2 


Post op 

233^1 


Control 

Pnttents 


c. 

Pre rest 

IHIRillii 

\ +170 


Post rest 


c. 

Pro rest 

42000 

\ -20500 


Post rest 

22500 

c. 

Pro rest 

14000 

/ +2700 


Post rest 

17300 

c. 

Pro rest 


1 -195 


Post rest 



Tabi i 5 Tnsue changes per hlo blood, fat free substance 


Patient | 

Sodium mM j 

Potassium mM j 

Chior dc mM j 

ECr ml ] 

IC F ml 

Operated Patients 

0. 

+ 13 9 

-25 2 

+4 0 

+50 

-21 

Oi 

+ 17 0 

-24 5 

+0 5 

+21 

1 -10 

0, 

+ 1 0 

-5 0 

1 -0 6 

-6 


0. 

+ 15 5 

-3 0 

+ 12 S 

+ I0S 

! -09 

Os 

-0 1 

-10 0 

+ 1 1 

+ 19 

-14 

0. 

i +16 0 

; +14 0 

1 +9 5 

1 +87 

-8S 

0, 

-6 5: 

~9 3 

+3 0 

+30 

-19 

Control Patients 

c, 

+4 0 

+0 2 

+3 7 

+31 

-55 

C« 

+1 9 

-5 9 

+8 9 

+71 

-5vS 

c, 

+2 7 

-41 0 

-1 0 

-14 

+21 

c< 

-11 3 

-3 7 

+0 9 

+5 

-19 
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The serum and blood volume determinations comprise group 2 and are given 
in table 3. It will be noted that the control patients demonstrate variations in 
their serum and blood ^mlumes as great or even greater than those observed in 
the operated patients. 

Group 3 includes the extracellular fluid volume or, to be more accurate, the 
“thiosulfate space” determinations (table 4). It is obvious that the changes in 
the “thiosulfate space” following transurethral prostatectomy are of no signifi¬ 
cance in view of the findings in the control patients. 

Muscle electrolyte and water analyses are included in group 4; the changes 
following transurethral prostatectom 3 '^ in the operated patients and “rest” in the 
control patients are shown in table 5. Again, these data indicate no significant 
differences between the patients operated on and the controls. 

DISCUSSION 

Clinically, none of the operated patients evidenced signs and symptoms of 
either extracellular or intracellular edema. The essentially unchanged serum 
electrolytes, hematocrit and protein values following transurethral prostatectomy 
would seem to indicate no net gain of fluid in the vascular and interstitial com¬ 
partments from the irrigating fluid or from other body compartments. 

Examination of the serum volume determinations in the operated patients 
reveals decreases ranging from 83 to 730 cc. These Amines suggest also that there 
is essentially no gain in vascular Avater folloAA’ing prostatectomy. Furthermore, 
the variations obtamed in the controls ( — 786 to -|-996 cc) imply that the 
method, in our hands, is not accurate for changes less than 1000 cc. 

Thiosulfate space calculations Avere Aurtually unchanged by operation in four 
of the patients. In one patient the thiosulfate space Avas increased by 8453 cc; 
this Avas obAuously an error since the patient had no other eA'idences of a marked 
increase in extracellular fluid. Two of the controls demonstrated no change in 
thiosulfate space following “rest,” one showed an increase of 2.7 liters AA'hile the 
fourth evidenced an increase of 20.5 liters. With variations of this magnitude in 
the controls, it becomes apparent that the data obtained from the operated 
patients are of no significance. 

Similarly one can attach little importance to the electroljde and Avater changes 
in the tissues of the operated patients since the controls shoAved Amriations of the 
same tj'^pe and magnitude. 

It is believed that this studj’- emphasizes quite pointedly the importance of 
controls in experiments. On the basis of the controls in this stud}'’ much of the 
data obtained haAm been discarded. It is interesting to note that Amriations in 
fluid and electrotyte balance, similar to those presented in this study, have been 
reported in the literature to occur after anesthesia, thoracic procedures, etc.; 
none of these studies AA'ere controlled. Methods for measuring extracellular fluid 
volume as Avell as intracellular electrol3’’te and fluid in patients, are A'^ery inade¬ 
quate at the present time. 
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CONCLUSIONS 

Transurethial prostatectomy, as performed in tliis study, has no immediate 
postoperative effect on the senim electrolytes, serum protein, sonim volume and 
hematocrit of elderly males. 

Experimental controls revealed that some of the methods used for measuring 
intracellular and extracellular fluid and electrolytes arc inaderjuato. 

The authors are highlj' indebted to Miss Madeline Mel\rath for her aid in the 
chemical determinations. 
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EXPERIMENTAL PROSTATECTOIMY IN THE RAT 

WILLIA:\I E. chase* and WILLmi WALLACE SCOTT 

From the James Bxtehanan Brady Urological Inslituie, the Johns Hopkins Hospital, 

Baltimore, Md. 

In 1936 Zawadowsk}" reported I’eduction in the weight of the testes, seminal 
vesicles and prostate glands of young male rats fed ground cocks’ combs or in¬ 
jected with an alcoholic extract of comb tissue. Previously, Buckner, Insko, and 
jMartin (1934) had reported that comb removal in cockerels led to larger testes 
and mcreased fertilit 3 ^ Zawadowski"- confirmed the result of comb removal on 
testis size and postulated a reciprocal relationship between secondaiy sex charac¬ 
ters such as the comb and the gonads, thus; pituitaiy ^ testis comb, instead 
of pituitaiy :;=^; testis comb, in which the comb is a passive receptor. Hoskins 
and Koch (1939), repeating and extending Zawadowsk 3 '’s experiments, observed 
no effect on feeding comb tissue to either rats or cockerels, and a general toxic 
effect following injection of a crude alcoholic extract of comb tissue into rats. 
However, the 3 ’’ did observe that seven months after comb removal, the testes 
of combless cockerels were significanth’’ larger than those of noiTnal controls. 
This suggested to them, as it had to Zawadowsk 3 % that a reciprocal testis-comb 
relationship exists. Hoskins and Koch realized that the part pla 3 ’'ed b 3 ^ the pitu¬ 
itaiy, as well as the possible influence of light on this action of the comb, re¬ 
quired investigation before the mechanism could be interpreted and suggested 
that such an investigation might reveal a triangular, reciprocal relationship e.x- 
pressed as follows, 

comb 

Ns 

pituitar 3 ’- testis 

rather than the t 3 "pe of relationship suggested b 3 ’- Zawadowsk 3 ^ 

The abilit 3 ^ of the comb, a secondaiy sex organ, to influence the testis excited 
us to look for a reciprocal relationship in the rat between the prostate gland and 
the testes. Furthemiore, we felt that careful morphological studies of the pitu¬ 
itaiy glands of prostatectomized rats might reveal the presence of the triangular, 
reciprocal relationship suggested b 3 ’’ Hoskins and Koch. Consequents^ we under¬ 
took to stud 3 ’^ weight and c 3 ffologic changes in the pituitaiy and testes of 3 ’^oiing 
rats at vaiying intervals after total prostatectom 3 ^. As a coroUaiy, other organs 
including the seminal ^^esic]es, adrenals, liver, and kidne 3 'S were examined. 

Since Fischera (1905) noted changes in the anterior pituitaries of cocks follow¬ 
ing castration, a vast amount of literature has accumulated regarding 0340 - 
logical changes in the anterior pituitar 3 ’^ of various experimental animals and 
man when normal endocrine relationships are disturbed by experimental or 
disease mechanisms (Biyant, 1930; IMartin, 1932; Nicholson, 1936; Fischera, 
1937; and Reese, 1939). In castrated male rats increased basophiles and so- 

Acceptecl for publication November 1, 1954. 

This work was done whollj^ under a Grant-in-Aid from the American Cancer Society 
upon the recommendation of the Committee on Growth of the National Research Council. 

* Present address: Henry Ford Hospital, Detroit, Mich. 
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called “castiation” oi “signct-iiiig” cells ha\c been ohbci\ eel almost uni\ eisallj 
These colls are of the basophilic tjpe i\ith swollen, i atuolatcd < j toplasm and aie 
mteipieted as c\idciice of possible hypeiactiMty of these cells 

We hare found oiih one lefeience to e\pciimental woih which specificalh 
sought to stud} piostate pituitaiy lelatioiiship in this mannei TIowaith (1030) 
states leiy biiefly that piostatectomy in the maisnpial (Tiishosuius Milpecula) 
disclosed no histological abiiormahties iii the pituitaiy, testes, adi dials, oi 
thyioid Conceriiiiig piostate-testis relationship, Walkei (1001, 1011) found that 
complete iemo\ al of the piostate gland in the adult male albino lal had no cffci t 
on the histological stiuctuie of the testes 4 to 7 mouths postopeiatn ply and that 
complete lemoval of the piostate in the young animal had no effect upon the 
subsequent dcrelopment of the testes Strauss (1924) noted that lemoial of 
cithei the seminal \esicles oi the piostate had no clTect on the libido of the white 
lat 01 on the structuie oi physiology of the testes, and that lemoial of the pros¬ 
tate IS usually followed by atiophy of the seminal vesicles m time lawlah 
(1930), using guinea pigs, found no macroscopic effect upon the testes and acces 
sor} sex glands aftei prostatectomy 

JUTI RIALS VXD MPTIIODS 

The work of Walkei (1910) dcmonstiatcd that the piostate gland m the al¬ 
bino lat IS easily accessible and can be icmoied in Mo with low mortaht} The 
lat piostate consists of two distinct ■ventral and two fused doisal lobes A “coag¬ 
ulating gland” IS located adjacent to each seminal vesicle These coag¬ 
ulating glands are histologically not unlike piostatic tissue Accoidingly the 
albino rat was selected as the expeiimeiital animal Decision was made at the 
start of the m\ estigatiou to remove the piostate completely and lca\ e the seminal 
\ esiclcs and coagulating glands intact 

Normal albino male rats of the Wistai strain, weighing appioximatel} 250 
gm, weie used for all of the expeiimcnts They weie kept on a stock diet of 
Purina dog chow and water ad hbitiim Total piostatectomy was peifoimed as 
follows 

The animal was anesthetized m a large jai with ethyl ethoi and then weighed 
A midline lowei abdominal incision was made and the mtiapeiitoneal bladdei 
dome identified, grasped with ins forceps and leflected cephalad This manein ei 
exposed the two taige ventral lobes'which were then easily lemov ed with another 
ins forceps The bladdei dome and seminal vesicles were then reflected caudad 
and the dorsal lobes removed with the ms forceps Ligatuies aie not necessaij 
and complete prostatectomy is accomplished with noi'mal continuity of the uii- 
nai} tract The entire abdominal wall, including skin, was then closed with one 
continuous silk suture A sham operation was done foi contiol puiposes exactly 
as above except that the piostatic lobes weie handled by the forceps but not 
lemoved In one gioup of control animals, bilateial oichiectomy was done undei 
ethei anesthesia b} exposing the testes through a tiansveree scrotal incision and 
dividing the cord stiuctuies between clamps and ligating the pioximal ends 
after remoi al of the testes 

The animals w ere sacrificed at 30, GO, and 90 days after operation and studies 
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made of the pituitaries, testes, adrenals, seminal vesicles, livers, and kidneys. 
The last three organs were not conclusively studied because initial obsen'^ations 
gave no data pertinent to the basic problem. The pituitaries, adrenals and testes 
were prepared for c 3 Tological stud 3 ’- by the method of T. MaxAvell, Jr. (1938) 
and lipid studies b 3 ^ the Oil-Red-0 technique outlined b 3 '’ Lynch and Scott (1950). 

RESULTS 

In the initial group of animals there Avere 16 prostatectomized, 17 sham- 
operated controls and 3 castrated controls. They Avere sacrificed at 60 days folloAv- 
ing the operations and Aveighed betAA'een 350 and 400 gm. at death. No evidence 
of prostatic tissue Avas detectable grossly in any of the prostatectomized animals. 
This first e.xperiment Avas done solety for studies of the pituitary cytology, and 
hence pituitaiy AA'eights Avere not determined. The sections Avere studied under 
high dr3’- and oil immersion magnifications. In order to eA’-aluate the changes in 
the anterior pituitar3'- an arbitrary classification AA^as used. The three main 
categories of cells (i.e., acidophile, basophile, and chromophobes) Avere studied 
for qualitative and gross quantitatiA'c differences. No cell counts Avere made. 
Sections Avere studied from representatiA^e areas throughout each pituitary. 
Variations in relative number, c3'^toplasmic differences (granules, vaciiolation, 
etc.) AA'^ere particularly studied. 

The first group of animals shoAved the folloAving changes in the pituitaries: 

A) Anterior lobe. 1) Acidophiles: There AA'as no apparent variation in the num¬ 
ber, distribution, granularity or staining characteristics of the acidophiles in the 
three groups. In the castrates there aa-rs an apparent decrease in the acidophiles 
probably because of the obvious increase in basophilic “castration” cells and 
basophilic chromophobes. 

2 ) Chromophobes: There Avas no apparent Amriation in the three groups e.\- 
cept more basophilic chromophobes AA'ere present in the castrates. 

3) Basophiles: The castrates Avere used as controls in this experiment to 
compare basophilic changes in them AAoth any possible castration-like changes 
occurring after prostatectom3L The pituitaries of these castrates shoAved the 
t3q)ical vacuolated basophiles (castration cells) and definite increase in basophiles 
and basophilic chromophobes. This occurred in all three animals. In the prosta¬ 
tectomized animals 14 of 16 animals shoAA’^ed the presence of these t3'-pical baso¬ 
philic castration cells and slightly increased basophilia. HoAveA'^er, the degree of 
vaciiolation and numbers of these cells AA’-ere much less than in the castrates. 
Man 3 '^ of the sections in this latter group shoAved basophiles AAoth marked A'^aria- 
tion in the size of c3'^toplasmic granules as Avell as A’-acuolation. Although there 
were t3'^pical castration cells in 14 of 16 prostatectomized animals, only one 
shoAA^ed the A^ery marked changes as seen in the castrates. In the sham-operated 
controls 12 of 17 shoAved t3'^pical basophilic castration cells. None of these latter 
controls shoAved the marked changes seen in the castrate and the general im¬ 
pression Avas that basophilic changes AA-^ere more marked in the prostatectomized 
animals than in the sham-operated controls. It is our impression that probably 
some degree of A^acuolation of basophiles is a noimal process in the rat. The 
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Tabi.f 1 


Group 

No of 
Aninial» 

0 

+ 

4-+ 

: +++ 

:++++ 

Prostitectomjzcd 

IG 

2 

2 

; s 

3 

1 

Bhmn operated controls 

17 

5 

3 

[ 5 

1 ** 


Cnstratcd 

3 



!_: 


1 ^ 


Code 0 ■” No “ciatr ition” cells 

4- = Rare “c ist r Uion" cells (i e , 1 or 2 per sc\ cral sections) 
4 - 4 - := 1-3 “castritioii” cells per section 
4 - 4 --f = 1-2 “caatratiim” cells per lugli power held 
-f-h-f-f = M mj “costntion” cells per IiikU power field 

Tab« 2 


Group 

No of 
Animals 

Av \Vt Gain 
f Grams) 

A\ Comb 
TestUl 
(Grams) 

Av Comb 
i Atfrrna! Ut 
(Mr) 

Av Liver 

\U 

(Grams) 

I A\ Pituitarv 

1 \\t 

OfR) 

Prostattctomizcd 

n 

59 3 

0 01 

22 0 

10 3 

0 r 

Ringc 


(25 0-05 0) 

( 70-1 3) 

(15 0 29 0): 

(S 0-13 3) 

(9 0-12) 

&lnm opersted controls 

2 

07 5 

} 35 

22 3 

10 5 

12 5 

Range 


(55 O-SO 0) 

(1 05-1 25)! 

(21 5-23 0) 

(10 t-10 0) 

(12 0-13 0) 

Normal controls 

2 

82 5 

0 S5 

27 8 

11 S 

15 5 

Range 


(75 0-90 0) 

(85- 85) 

(27 5-28 0) 

(!I G-12 0) 

(15 0-16 0) 


rViovc tcsuHs \i\ Ults first cvpwimciital gioup am not iiidicatito of any qU\iovvs> 
specific cytologic change m the antciior pituitary nftoi total prostatectomy 
The stud> of the basophilic changes in the foiegoing gtoup is ropiesDutccI in 
table 1 

B) Pars intermedia No apparent dilTeicnces wcic ohscivccl in nnj of the tinco 
gioups llathke pouch cjsls \ieie seen in landom aiimnls thionghout the senes 

C) Pars ncreosa No apparent dilTerenccs neie obsened in any of the tlnee 
groups 

riom this initial expenment it was concluded that total piostatectomy m the 
young albino lat causes no pecuhai cj tologica! changes in the anterioi, inteime- 
diate and posterioi lobes of the pituitary 

In the second cvperiment 50 male albino lats m cighing beto een 250 and 320 
gm Mere used Total piostatectomy, as just descubed, was done in 40, sham 
operation m 5, and 5 animals weio maintained as iioimal, nonoperated contiols 
These animats weie dicided into tliiee gioups to be saciihccd at 30, CO, and 90 
days TJie ohjecfive in tins second experiment was to study pituitaues, testes 
and adrenals for cidologic and hpid changes with the Maxwell tuple stain and 
Oil Red 0 techniques and changes m gross weight 
The fiist gioup was sacrificed at 30 daj's and consisted of 11 piostatectomized, 
2 sham operated, and 2 normal contiol animals Tlie data on these animals are 
shown in table 2 

Ihe differences in this 30 day gioup are slight and show deeieased weight gam 
and smaller pituitaiies by weight in the piostatectomized animals. Howexei, 
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it has been noted in subsequent studies that pituitaiy AA^eights are extremely 
A'ariable in the rat and there is no direct correlation AA'ith bod3'' AA’eight. 

The pituitaries, adrenals, Ih^ers, kidneys, seminal A'esicles and testes in this 
first group AA'ere studied for A’ariations in cellular lipid by the Oil-Red-0 technique 
and no significant differences AA'ere found in anj’- of the organs. The liA’ers, kidne3's,. 
and seminal A^esicles shoAA^ed no A^ariation in lipid betAA'een the prostatectomized 
animals and controls. In the pituitaries the anterior and middle lobes AA'ere 
found to be deAmid of lipid AA'ith this stain. The posterior lobes contained only 
scattered lipid material AA'ithin macrophage-like cells. The cortices of all the 
adrenals AA’ere abundant AA'ith lipid AA’ithout Amriation. The liA^ers of those animals 
gaining the least AA^eight in the prostatectomized group shoAA’ed no eAudence of 
increased lipid or fatty infiltration. The testes shoAA'ed the AA’ell-knoAA'ii phenome¬ 
non of migration of lipid from Sertoli cells through the spermatogenic cell 
series as spermatogenesis progressed. Leydig cell lipid AA’as not stainable AA’ith 
this technique and no information could be obtained about lipid changes in 
them. Testes and adrenals studied AA'ith tiiple stain shoAA'cd no A'ariations of sig¬ 
nificance AA’ithin the groups. Pituitaries AA'ere not aA'ailable for routine studies 
because the3'’ AA’ere used for lipid studies. 

The group sacrificed at 60 da 3 's consisted of 11 prostatectomized, 2 sham- 
operated and 2 normal controls. The data on these animals are shoAA’ii in table 3. 

Studies on the pituitaries in this group of animals shoAA’ed that there AA’ere 
changes similar to those in the initial group studied and no specific anterior 
pituitary changes AA’ere related to prostatectom 3 '. Table 4 sIioaa’s the basophilic 
changes in these 60 day animals according to the code used in table 1. 

These basophilic changes shoAA’ed the preA'iousl 3 ’’ noted nonspecific effect. 
There AA'as a slight tendency toAA'ards more basophilia in the prostatectomized 
animals but generall 3 ^ the changes AA'ere not remarkable. No differences AA’ere 
noted in the acidophiles and chromophobes. 


Table 3 


Group 

i 

No. of 
Animals 

Av. Wt. Gain 
(Grams) 

Av. Comb. 
Test Wt. 
(Grams) 

Av, Comb. 
Adrenal Wt. 
(Mp.) 

Av. Liver 
Wt. 

(Grams) 

Av. Pitui¬ 
tary AVt. 
(Mg.) 

Prostatectomized 

11 

96.9 

1.49 

16.9 

12.5 

8.0 

Range 


(45.0-140.0) 

(1.25-1.8) 

(13.5-19.5) 

(9.2-14.4) 

(6-10) 

Sham-operated controls 

2 

135.0 

1.55 

21.0 

14.9 

10.5 

Range 


(130-140) 

(1.35-1.8) 

(20-22) 

(13.8-16) 

(10-11) 

Normal controls 

2 

90.0 

1.55 

15.3 

12.8 

7.5 

Range 


(80-100) 

(1.5-1.6) 

(15-15.5) 

(11.5-14) 

(7-8) 


Table 4. Animals sacrificed at 60 days 


Group 

No, of 
Animals 

0 

-i- 

H-+ 

-h-f-f 

-fP-f-f 

Prostatectomized 

10 

1 

1 

5 

2 

1 

Sham-operated controls 

2 


1 


1 


Normal controls 

2 

1 


1 




Note: In prostatectomized group one pituitary not obtained when sacrificed. 
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Tabij 5 


Group 

1 

No of 
Animils 

! Av lit 
Cam 
(Grams) 

A% Comb 
Test \\t 
(Grams) 

Comb 
Adrenal W l 
(Mf. ) 

' A\ fner 
\\l 

(Grams) 

A\ 1 ttut 
tir\ U( 
(M" ) 

Pro3tatectom!7C(i 

i 10 

112 S 

1 2S 

1 

12 9 

j 12 B 

Uingp 


(Go-lSS) 

(1 05-1 55) 

(17 5-23) 

(0 0-15 1) 

! (11-10) 

Slu\m oper Ued control 

1 

120 

1 j5 

22 

11 9 

1 11 0 

Normil control 

1 

HO 

1 55 

22 

12 5 

11 0 


The testes aucl atheudK weie agaux studied with the Oihllcd 0 and tuple 
stain technique and no \aiiations \\cic noted 

The lemainiiig animals Mcie saeiificed at *10 davs (table 5) Theio weio 10 
piostateetomi7cd, 1 sham-operated and I iioimal eontrol The dataintablco show 
no specifio weight Miiiations in any of the gioups The pitiutancs weie studied 
with the Maxwell stain and again tlieic were the iionspecihc changes ahead}’ 
described in the anteiior pitiiitaiies and no specific changes lelated to total 
pi ostatectomy 

Studios of the testes and adienals of this 90 day gioup with the Oil-Hed 0 
and Sudan IV techniques leiealcd no umisiml changes in the intiacollular lipid 
in these oigans Heie also, lipid matciial in the Lo}dig lells could not bo demon- 
stiateJ by use of these two dyes 

DISCUSSION 

In this group of expoiiments, tlic cllects of total piostatcctom} on othei endo- 
ciine oigans, paitioulaily the pituitai}, testes, and adienals, have boon studied 
in the young male albino rats The evidence obtained in these soiies of com¬ 
paratively few animals indicates that theic is no appaiont specihc effect on the 
weights or c}tological pictuie of the hicis, kidneys, pituitaiies, adrenals, testes 
and seminal resides aftei the piostate gland is completely lemoied That the 
removal of a single end oigan such as the prostate gland shoiild pioduce any 
changes in pituitaiy, testes oi adienals is a mattci of conjectuie Foi example, 
it IS quite poostbic that the othci end oigans leceiMiig stimulation from the 
testes, such as seminal \ esicles, coagulating glands and e\ en the penis and lai} iix, 
must also be lemoied completely bcfoic the pituitaiy-testis end organ cycle is 
disuipted enough to pioduce definite changes Remoial of the prostate alone 
apparently does not affect this cycle 

SUMM VUY 

Total piostatectomy in young (250 gm) lats pioduced no specific weight or 
cytological changes in the hypophysis, testes, adienals, h\ei, kidneys oi seminal 
vesicles at 30, bO, and 90 days after operation Also, no appaient lipid changes 
weie noted histologically in these oigans 
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URIATUY A CONCEPT 
GrZA SCIItNAGCL 

from the Dtparimcid uf Urahgu, Pallon State Hospital, California Department 
of Venial Hygiene 

Ill a stiidj oi eases of uiogeiiital lesions at Patton State Hospital (California 
Department of IMental Hj'gione) it was found that some of those patients pre 
sented such a coiiiplc\ clinical pictme that the lesions wcie not discoieied by 
initial examination, misdiagnosed oi gii cii belated or inadeciuate therapy This 
was tnie cxen when psychosomatic factors weie considcied in patients with 
complex clinical pictures Tlicicwerc sjniptoiiis picseiit at the time of examina¬ 
tion xxhich wcie due to distuibaiiccs of otlici oigaiiic sx stems and created an 
uneven, confused and appareiitlj’ misleading chnual and psychosomatic picture 

It became iinpoitant, thcicfoie, to attempt to classify these symptoms of 
diiergent clinical and pathological manifestations into one syndiomc m older 
to better identify and ticat uiogeiiital lesions If wo place in the centei of these 
complexes, the common denominator, the initial urogenital component, we 
thereby stiess a uniformity in coiielatmg dnersificd symptoms ox en if the total 
clinical pictuio is far icmoxed fioni the consequences of uiogeiiital disturbances 
This can bo expressed by using the (oncept of uriatry, stressing thereby the 
physician’s part of it 

It is assumed that the piimary factoi of the distuibances in those observed 
cases IS a urogenital one This component of the chiiical pictui e is so w ell camou 
flaged by the many symptoms derived fiom manifold causes that it must 
literally be dug out to aim e at the iiriatiic concept Itwould bcxeiy simple to 
regaid these symiptoni complexes as an end pioces® of a uiologically missed 
lesion, but this would not uiicoxci the entire picture 

We must theiefoie widen our point of xicw We should legard the xxhole pa¬ 
tient as a clinical entity and ax oid the pitfall of seeing only' thiough the magni- 
fyuig glass of the organ specialist We must acknowledge, when rex lexxing such 
complex clinical pictures, that xeiy often theie can be an overlapping lelation 
ship between urology' and othei medical blanches Psychiatiy, as such, is the 
“filler in ” 

The expression, uiiatiy' is an appioacli to tins new concept It is used solely 
as a methodological concept even if the teim may be regarded by some as un¬ 
necessary 

What IS the mechamsni of iinatiy? 

It must be assumed that the initial organic lesion of the iiiogenital system is 
a dymamic cause, a trigger mecliaiiism If this is not pioperly attended, it elicits 
a piocess of adaptation In line with this adaptation a morphological, oi oiganic, 
disturbance oi adjustment follows On the bases of the behax loral, oi the psy¬ 
chological pattern of the indixidiial, this elicits emotional tension, which, in 
turn, may influence any x egetatix e system 

Accepted for publication October 8, 1951 
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The various vegetath'e responses appear in the different vegetative functions 
with multiple and manifold s 3 miptoms. And, if to these S 3 miptoms are added 
iatrogenic interferences (either vdth positive or negative results), the clinical 
picture ma 3 ^ be a most confusing one. 

The urological aspect, until now, is divided according to the different medical 
branches. This division is conA'enient for stud 3 % but it appears to be insufficient 
and disturbing from the clinical point of view when we regard the whole aspect 
of the individual organism. 

As uriatry comprises this whole clinical complex we should, rather, speak 
about g 3 mecologic, pediatric, ps 3 ’^chiatric, ophthalmologic, geriatric, oncologic, 
etc. uriatiy, and not speak of “urolog 3 ’',” wluch strictl 3 ’’ anal 3 "zed, pertains to 
the lesions of the genito-urinaiy organs onl 3 E 

With the conception of uriatr 3 '’, Ave arc able to cover not onl 3 '^ the field of the 
ps 3 ^chic influences on micturition, but also the territoiy of p.s 3 'chic disturbances 
due to organic genito-urinaiy causes. 

ca.se abstracts 

To substantiate this concept, the following abbreviated case hi.stories haA'^e 
been selected from the abundant clinical material at the hospital. In these cases 
the most conspicuous s 3 ’’mptoms haA'c been due to mental disturbances, although 
the initial lesions appear to have been genito-urinaiy. 

Case 1. i\I. hi., a 35 3 ^ear old AA'hite nurse, aa’Iio AA-as referred to urolog 3 ’' because 
of “hematuria”, aars found to haA’e ruptured Aulli of the internal A'esical orifice. 
She AA’^as a habitual ding addict. 

The surgical scars on the abdominal aarII, the result of 12 major operations 
(fig. 1) aroused interest. After considerable inA’estigation her histoiy reA'ealed 
that at 6 3nars of age she had scarlet feA'er AA-ith “kidne3'’ complications on the 
right side.” At sixteen she had an appendectom 3 ’^ because of pains in the right 
side, folloAA'ed b3^ peritonitis. 

Because of “boAvel obstructions” she had separation of adhesions at eighteen 
and again at tAA’ent 3 E After the latter operation, a diagnosis of tuberculous peri¬ 
tonitis AA’as made. Her recoAmy AA’as storm 3 ’', complicated AA’ith renal insufiicienc3’^, 
which necessitated a urological examination. It AA'as found she had an anoma- 
lousl 3 ^ inserted ureter into the right kidne 3 '^ pehds. A renal pehdc plastic operation 
was performed (age 22) AAdiich AA’as folloAA’ed b3'^ pneumonia and a perinephric 
abscess, AA’hich AA’as drained. 

The folloAA’ing 3"ear a right nephrectom3'^ AA’as performed because the plastic 
operation had not been successful. At the time it AA^as found that she had a 
Bacillus abortus infection of the left kidne 3 ^ After one of the man 3 '^ ureteral 
catheterizations, a paranephric abscess dcAmloped on the left side and aa'bs 
surgicalh^ drained. 

Because of an obstructiA’'e ileus, based on intra-abdominal adhesions, she 
undei’AA’ent a resection of the boAA’el perfomied 1)3'^ absolutel3’^ reputalAle surgeons, 
at the ages of 29, 30 and 31. 

She tried to justif 3 ^ her drug addiction b 3 '^ sa 3 dng that “before and after these 
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mnny surgical procedures, I was in constant pain and 1 just wanted to be well.” 

Comment: It appears that the congenitallj’ anomalous right kidney elicited 
symptoms which led to an appendectomy with intra-abdominal complications. 
The multiple surgical interferences brought pcisonality changes, one phase being 
her drug addiction. 

The symptoms of this uriatric patient could be classified, if each were taken 
independently at a specific time, as surgical, internal medical, tuberculotic, 
psychiatric or urologic. From the uriatric point of view, they arc only a part of 
this broader concept. 

Case S. R. F., a 74 year old white man, who several times attempted suicide, 
was melancholic and depressed. ITe complained that there was no medication tor 
“that old cancer in my breast” pointing to his enlarged breasts, which started 
with treatment of his prostatic troubles. 

Kine years ago ho underwent transurethral prostatic resection; the following 
year, bilateral orchiectomy. Since that time he had been intermittently on 
stilbcstrol medication. 

Evamination showed (fig. 2) a feminine tat distribution (enlarged breasts, etc.) 
soft skin, pubic hair change, and a scarce beard growth (“I stopped shaving”). 

The circumference of the riglit leg was enlarged. The prostate was stone-hard 
and indurated. Osteoblastic changes were found in the lumbar and thoracic 
spine. The serum acid and alkaline phosphatases were increased. 

Comment: The castration and intensive estrogenic medicatioir influenced both 
his metastatic prostatic cancer and his body constitution by feminizing this 74 
year old man. This appears to have been elicited by a psychotic disturbance, a 
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reactive depression, with melancholia, which clinical picture was in the fore¬ 
ground. 

In this uriatric patient S 3 ''mptoms of psychiatric, oncologic, endocrine and 
urological disturbances have been present. 

Case S. D. B., a 20 year old Avhite man, was referred l^ecause of urinary reten¬ 
tion. 

He was mentally disturbed, sullen, morose, and told rather fantastic stories 
about urological treatment, especially following his recent urological operation. 

His kidney function was impaired (phenolsulfonphthalein output in 2 hours 
only 12 per cent); the nonprotein nitrogen was 125 mg. per cent. The blood 
pressure was 210/115. Eye fundus examination showed extensive areas of “cotton 
wool” exudates throughout the retina, with suggestive papilledema with optic 
atrophy. 




Fig. 2 


Because of “renal disease” he was urologically examined at the age of 3 months 
and again at 10 years. (The diagnosis was bilateral hydronephroses and h 3 ’'dro- 
ureters, but no treatments were instituted at that time.) 

Because his urinar 3 r stream was diminishing, he had a complete urological 
examination. This revealed that the anterior lobe of the prostate was enlarged, 
the bladder atonic and trabeculated, Avith a deep bas fond and 180 cc residual 
urine. The pyelograms revealed bilaterally bifurcated kidne 3 ’^ pelves, with a 
lateral take off of the ureters, but no polycystic kidneys. The ureters AA^ere 
dilated. 

After removal of 10 gm. of the anterior prostate lobe transurethrally, visual 
difficulties dcA'^eloped and the patient became mentally more disturbed. 

Comment: Failure to correct these congenital urogenital malformations at an 
early age produced an adAfancing kidney insufficiency. This preuremic state AA'^as 
influenced by the stress of operative interference, at this late stage, manifesting 
itself in a ps 3 '^chosis and visual disturbances Although these symptoms have been 



UniATRY 


877 


in the foreground in his clinical picture, the fundamental disturbance was a 
urological one. 

The symptoms of this uriatrie patient have been psychiatric, medical, oph¬ 
thalmologic and urologic. 

Case 4. A. S., a 22 year old white woman, attempted suicide tudee, once after 
a cystocele operation. She complained of pain on urination, and urgency and 
frequency. 

She was raped at the age of 13 uith consequent c 3 'stopj'elitis. She was married 
at 15. Her husband abandoned her during her pregnancy at the age of 17. At 
19 she married a 3-1 year old man. Since that time her urinary symptoms were 
aggravated considerably, especially after coitus. 

On cystoscopic examination, a stricture of the right ureter was found. Previous 
to this diagnosis (because of pain on the right side), she had undergone appen- 
dectomjq uterine suspension and right salpingectomy. 

It was found that she had a number of psychoneurotic components, too, such 
as hysteria, hypochondria and reactive dcpressioiq which led to her suicidal at¬ 
tempts. 

Comment: The initial urogenital lesion was dolioration cystopyolitis, followed 
probably by the ureteral stricture. The .symptoms of this lesion led to surgical 
polypragmasia, which aggravated the latent psychoneurotic mental factor and 
led to her disturbed personality. 

This uriatrie patient had gynecological, sexological, psychiatric and urologic 
symptoms. 

Case S. V. K., a 32 year old white male drug addict, was a bed wetter until 
the age of 8. At 17 (in 1939) he suffered a bomb blast in England with a conse¬ 
quent pain on the right side, which necessitated an exploratory laparotomy, but 
no explanation was found for the pain. As it continued, in 1941 (ago 19), a right 
nephropexy was performed with subsequent postoperative infection and drainage. 
From then on he had frequent attacks of ureteral colic on the right side. Finally, 
in 194G, the ureteral calculi were removed cystoscopically. It was during this 
time that the narcotic habit developed. 

In 194G he was in a train wreck and his right kidney tore loose again. It was 
resuspended. Postoperative infection developed and a perirenal abscess rvas 
drained 5 months afterward. Since that time he has had a mixed colon type 
pyelonephritis on the right side, with frequent ureteral spasms. Finally, in 1950 
he underwent a right nephrectomy. (He also had a resection of the bladder neck 
during one of his 27 cystoscopies.) 

At present examination he suffered from a strictured prostatic urethra, a 
definite median bar of the bladder neck ndth a nonspecific infection of the lower 
tract, extending into the right ureteral stump and painful peri-ureteritis. 

Comment: The bomb blast started the process. Due to ptosis of the right 
kidney, with .stasis and stone formation, the patient had been subjected to fre¬ 
quent surgical interference. 

The sufferings because of the ptosis led the already labile psj^chotic personality 
(his bedwetting) to deeper disturbances, wdth consequent addiction. 
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This uriatric patient had symptoms Avhich can Ije classified as general surgeiy, 
psycliiatry and urology. 

Case 6. B. S., a 59 year old Avhite man, was classified as a se.xual psychopath. 
He had continuous urinarj'- urgency, with dj’^siiria, which made him irritable and 
uncooperative. Two 5 ’’ears ago he had a right nephrectom}'^ because of a tuber¬ 
culous kidney. Previously he had an appendeotom 3 '’. 

Examination showed a contracted bladder of 100 cc capacity, and some ulcera¬ 
tions on its wall. The prostatic urethra was rigidl}^ strictured and tilted anteri- 
orljn The left epididymis was tender; the left seminal vesicle was hard. The 
left kidnej'^ function was decreased (phenolsulfonphthalein onl}'' 38 per cent in 2 
hours), and its infundibula were narrowed. Tubercle bacilli were found in the 
urine. 

In his childhood the patient Avas “sicklj’’ and high strung,” rather intellectual, 
and “suffered alAA'a 3 ^s from frequent urination.” His urinaiy disturbances led 
him to early mastAArbation. At the age of 0 he started to rubblAAg his pevrls agahrst 
youiAg girls’ genitalia. He had his first heterosexual experience at 17. He AA'-as 
married at 24, but divorced as his Avife AA'as “not interested and sickly.” He 
fondled little girls (in his estimation at least 150) but denied any penetration 
AA'hatsoeA^er. 

Comment: His inflammatory (probably tuberculous) urinary disturbances pre¬ 
disposed hinA to earl 3 ’’ sexuality. As his physical constitution (because of early 
tuberculosis?) AA-’as under par, the stress of liA-^elihood, and marital disturbances, 
led him into compensator 3 ’’ acthdties. First he became an exce.ssiAm alcoholic. 
Later, diA'erting from this for his satisfaction, he transferred to the sexual sphere, 
seeking to reliAm the pattern of his early experiences. 

As his genito-urinary tuberculosis AA'as apparent, surgical polypragmasia AA'as 
not successful. 


SUMMARA' 

For eA'aluating pathological manifestations of different organ S3'stems, AA'here 
the initial lesion is urogenital, the concept of uriatr 3 ' is introduced. 

Uriatiy is a reorientation, designed to express a uniform clinical point of A'ieAA'. 

The author AA'ishes to express his appreciation of the assistance of Otto L. 
Gericke, M.D., Superintendent and Medical Director of the Hospital, in cany- 
ing out this Avork. 
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A DEM5LOPMEKT EOR LTGTIT BEARING SURGICAL 

INSTRUMENTS 

HENIU BODNER, AELAL H HOWARD \sd JOSEPH H KAPEAA 

Since the distoi eiy of the incandescent lamp, theic has been marked impioi e- 
ment in the illumination of many siiigical iiistiiiments Howccei, the ciiiicnt 
powoi sourcefoi these incandescent lamps has changed very little occi thejcais 
The diy cell hatteiy and the diiect tniiciit ihcostat aio unthanged fiom that of 
the original instrument except for iefmements in batteiy boxes, stciihrable coids 
and rotary connectois The large, cnmbeisome batteiy box and tho light toid 
may be eliminated by applying directly to the cystoscope a small, long-acting 
batteiy enclosed in a plastic case 

Alesandro Volta uas the magician who m 1709 fimt impiisoned the spiiit of 
elcctiicity so that it could be earned around and used whcie most conxenient 
He discoveied that electric current could be produced bj chemical ai tioii He 
used two plates made of diffoiont metals submeigcd m an acid of a salt solution 
connected thiough a wire to constiuct his Inst effcctixe colls In ISliS, Geoige 
Leclanolio imcntcd a cell bcaiiiig his name which became tho basis of most of 
the batteiies used todaj In the Lcdanche cell, a caibon lod, the iiogalne 
teimmal, takes the place of Volta’s copper plate The electrolyte consists of a 
solution of sal ammoniac instead of acid Tho distinctive featiiie of the coll is 
tho use of a mixtuie of manganese dioxide in carbon giains picked around the 
caibon teimmal to act as a “dopolarisei,” by absoibmg tho hj'diogen before it 
has a chance to foim the objectionable film on tho positico teiimiial Eiom this 
time oil it was found that by using xaiiousdegicos of icsistanco one couldoontiol 
the amount of current obtained from batteries In the carhoi daj s of ej stoscopx, 
the cystosiopie cord consisted of two wiies encased in a cloth sheath As time 
piogressed, the cloth sheath was leplaced by more suitable nonconductiblo ina- 
teiial, nibboi piimaiify, so that the cystoscopic coid could be steiili/ed m a cold 
sterilizing solution 

There aie at least 18 contact points oi connections which may become sources 
oi difficulty between tho diy cell battery and the light bulb m the cystoscope 
The contact points are 1) batteries hooked up in senes, 2) connections to iheo 
stat, 3) contact points m the rheostat, 4) contaits of the cystoscopic coid fiom 
the batteiy box oi rheostat, o) the soldeied cystoscopic wire to the contacts, 
6) the soldeied cystoscopic wiie to the adaptei at the end of the coid, 7) the 
adaptei to the lotaiy connectoi, 8) the rotaiy connector to the cjstoscope, 
9) tho ojstoscope wiie to the bulb contact 

By connecting the lotaiy connectoi directly to the new, small, batteiy ap 
paiatus and eliminating the rheostat and the coid, one immediately loses at 
least 10 important points of contait and potential points of mechanical failure 
Tho dangling and tioublesome cystoscopn cord draped oxer tho patient is also 
eliminated 

Read at annual niecting, American Urological Association, Ken A oik, K A June 3,1051 
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The initial models we have been using consist of a rectangular plastic case 
approximately 5.5 cm. by 6.5 cm. b 3 '- 2 cm. in size, and a cjdindrical case approxi¬ 
mately 6.5 cm. high and 4.2 cm. in diameter, weighing approximately 125 gm. 
when filled with the energizing unit. This unit consists of three mercury cells 
wired in series, gi^dng a total output of approximately three volts when in use. 

The mercuric oxide cell described bj'^ Samuel Ruben is energized by an electro¬ 
chemical reaction between the anode (amalgamated zinc) and the depolorizing 
cathode (mercuric oxide) aided b}'^ the cell electrolyte (potassium hydroxide 
saturated with a zincate). Double nickel plated steel jackets are utilized as the 
container unit. The batteries are designed to afford maximum protection against 
the common batterj'- problem of swelling or bulging. A relativelj’- steady voltage 
of current discharge is characteristic of these batteries, and therefore, are ideal 
for use in cj’’stoscopic equipment or other light bearing surgical instruments re¬ 
quiring a steady voltage or current suppljL There is a rapid drop of cuiTent when 



Fig. 1 


the batterj^ has lost its capacity'' so that one knows it is time to discard the 
batterjL The previously used types of batteries under intermittent or continuous 
discharge have a progr^sive decrease in their capacities. This is not true of this 
type of light cell. These batteries, in addition, do not need rest periods in order 
to maintain operating efficiencj’’. There is a uniform power of output continu¬ 
ously throughout the extended life of the battery. The size of the individual cell 
(No. 502 cell by Mallory) is .538 inches in diameter and 1.950 inches high, 
^mlume of .44 cubic inches and a weight of 1.05 ounces. Three batteries in series, 
of course, would be three times this amount. These batteries maj’’ be recharged 
when the capacity is lost. 

The mercury batteiy has a sendee life of roughly three to five times longer 
than that of the similar batteries on the market toda 3 L The RM 502 cells as 
manufactured by the T. R. Malloiy Co. have a continuous use sendee life of 
approximate!}^ seven hours. Following constant current drain on one cell there is 
a drop in the voltage to 2.7 volts which is still sufficient to maintain the lighting 
of the C3"stoscope, but is not satisfactor 3 '- for extremel 3 '' accurate visualization. 
The service life of three of the RM cells with inteil’upted use for c 3 '’stoscopic 
procedures is approximately 15 hours. 
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The added weight of the “!ite cel! unit” (batteries enclosed in n plastic case) 
applied directly to the cystoscopc is undesirable. However, three eystoscopists 
utilizing this equipment found that the added weight factor was a negligible 
problem. The other disadvantage is the shorter life of the light cells in com¬ 
parison with the large, dry cells in the battery bo.ves as maintained by most 
hospitals. However, the batteries arc of such small size and have such long 
storage life that hospitals and one’s own office may readily store additional 
batteries for use when the old ones arc run down. There is approximately a 73 4 
per cent loss of capacity in the battery aflcr 12 months of storage. This does not 
appreciably affect the lighting characteristics of the cystoscopic bulb or other 
light bearing instmments. These batteries do not deteriorate or lose their energy 
appreciably during long storage periods even under the most adverse climatic 
conditions. 

ADVANTAGKS 

The mercury batteries yield as much as three to five times the energy of other 
types of batteries. Conversely, the .same energy can be provided in one-third to 
one-fifth the space. There is, also, an appreciable reduction in weight of the 
mercury batteries as compared with other batteries requiring the same energy 
to volume and weight. The usual voltage requirement for most cystoscopic 
procedures varies between 2.9 and 3.2 volts. The capacity under intermittent 
and continuous discharge at specified loads of one type of mercury cell is demon¬ 
strated on the slide. The ciuTent source of throe of these batteries in series with 
resistance is fixed between 2.9 and 3.2 volts. With a fixed current source at the 
maximum, the rheostats are eliminated entirely. This safeguards excessive 
current accidentally to bulbs thus insuring longer life for the cystoscopic bulb. 
Of utmost importance is the decrease of contact sources and source of light 
failures. The cystoscopic cord and the never-ending need of resoldoring wires to 
contact is entirely eliminated. One merely clips on the “lite cell” to the surgical 
instrument. The cost of this unit should be at least half that of the cystoscopic 
cord, battciy box, batteries, etc. The maintenance cost, also, should be minimum 
in comparison to the older methods of much more cumbersome equipment. 

Utilizing the "lite cell” unit, we performed hundreds of cystoscopic procedures 
over the past 334 years. Wc did, however, record the statistics of 113 office 
cystoscopic procedures. The total time the cystoscopc remained lighted during 
tile procedures was 7G5 minutes or roughly 12.75 hours. The average cystoscopic 
procedure was 6?^ minutes. It was our belief that inaccuracies in timing this 
procedure, for example, testing the cystoseope before use etc., accounted for 
appro.ximatoly another two hours of use with one such “lite cell unit.” 

nnsuLTS 

Adequate and bright lighting of the cystoscopic bulbs were maintained for 
this period of time described. One cystoscopic bulb required replacement during 
these 113 procedures. The cystoscopist quickly and readily adjusted himself to 
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the added weight of the “lite cell.” The number of light failures, searches for 
reasons for light failures, repairs and replacement of c^^stoscopic cords etc., 
were all eliminated. 


CONCLUSIONS 

utilizing three Malloiy mercuiy batteries in seiies enclosed in a plastic 
case and applied directlj'- to the cystoscope, adequate lighting is maintained for 
a period of approximatelj' 15 hours of intermpted use. The size of the individual 
battery is .538 inches in diameter, 1.9.50 inches high, and weighs 1.05 ounces. 
The weight of the light cell unit is approximately 3.5 ounces. The authors per¬ 
formed 113 cj^stoscopic office procedures utilizing one such light cell unit. The 
three cells in the series have an output of 2.9 to 3.2 volts which is optimum 
range required for lighting of cystoscopic bulb. With a maximum fixed current 
source longer life is given the cystoscopic bulb and the cj’’stoscopic cord is 
eliminated entireljL The electrical contact points which may be the source of 
light failures are eliminated. A rheostat is also eliminated. There is a rapid drop 
of current when this tj^pe of batterj' has lost its capacity so that one knows it is 
time to discard the apparatus. The large, cumbersome batteiy boxes with rheo¬ 
stat and cystoscopic cords are entirely eliminated. The unit ma}’’ be readily 
adapted to other light bearing surgical and diagnostic instniments. Still .smaller 
batteries manufactured from atomic material and further improvement of present 
models should demand the elimination of troublesome battery boxes and cysto¬ 
scopic cords. 


ADDENDUM 

It recentlj’’ has come to our attention that a mercury batteiy apparatus was 
described at the First International Congre.ss of Broncho-esophagologists in 
Rio de Janeiro in September 1952 by Dr. Edwin X. Bro 3 Jes of Baltimore in a 
paper entitled, “Visual Aids to Broncho-Esophagolog}^” and printed in the 
transactions of the meeting. We quote from Dr. BrojJes’ paper; 

... I would like to show a small mercuiy batteiy that can be used with the 
telescopes and which we hope later to be able to adopt to laiyngoscopes and the 
other endoscopic tubes. The A.C.M.I. in Xew York City is most co-operative 
in the development of visual aids and is the manufacturer of these instniments.” 

6333 Wilshire Blvd., Los Angeles, Calif. 
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■USE OF POLYETHYLENE TUBING IN PRESACRAL PNEUMOGRAPHY 
GEORGE T WOHL AND RALPH M AHERSON 

From the Dejmriinrnis of Itnilwlogti and Medutne, VeUrans Uhmmstration Hospital, 
J*hladelphia, Pa 

In 1917 Rin? Runs' ” intiodiucd the picsacral appioacli foi the induction of 
retioperitoncal pneumography Since then numerous authors hare attested to 
the safety of this pioccduio and its ralne in the roenlgcnographic demonstia- 
tion of the kidneys, adienal glands, spleen and luei It has also been found to 
aid m the demonstiation of primaij and metastatic midline retiopeiitoneal nco 
plasms 

Rccentlj ne hare found that by using a poKethylene tube (fig 1) foi the 
deluery of the air oi oxjgen into the picsacial tissues, some of the common diffi¬ 
culties assoented nith this pioteduie ate eliminated The use of the tubing is 
much more eomement foi the operator and moic eomfoitable foi the patient 
It eliminates the need for the continued presence of a needle in the letroiectal 
tissues and the necessitj' for icpoated or continuous rectal e\amination to insuio 
the propel position of the needle The tubing gicatly facilitates the injection of 
ail OI ONjgen under ffuoioscopic guidance and enables the patient to bo mored 
with gieatei case so that the gas maj be dclueied to the desired aica If fluoi- 
oscopy IS desired, the tubing may bo mseitcd outside the radiology depaitmont 
and the patient then tiansportod to the ffuoioscopic room foi the neoessaiy 
studies 


EQUICMENT ItEQUIItED 

Eighteen inches of No 50 poljethylene oalhetei tubing steiihzej in usual 
mannei 

No IG three inch needle 
Thieewaj stopcock 
One 50 co synnge 

One inch No 22 hypodermic needle 
Local anesthesia tiaj' 

Glor es, sterile towel for diapes, skin antiseptic, etc 


TECHNIQUE* 


With the patient in the knee chest position, the skin adjacent to the tip of 
the cocejv is cleaned and inhltiated with a local anesthetic A I inch 16 gauge 
needle is inserted just distal and slightly to one side of the tip of the coccy\ and 
diiected obliquely upward, inward and foiward m such a mannei that its point 


■tcccpted for publication October 7, 1054 

Nueva tecnica de diagnostico radiografico aplicable a organos \ os 
'V'p'i ®'■'■ 1 4 cervicales Rev cliii espan 26 206 1047 
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Fig. 1. Equipment required for presacral pncumographj’ with polyethylene tubing 

comes to rest in the retrorectal fatty areolar tissue. An examining finger in the 
rectum is used to palpate the point of the needle and insure its proper position. 
An 18-inch length of No. 50 polyethjdene tubing is threaded through the needle as 
far as possible, the latter carefully removed, and the tubing strapped to the 
patient. A 1-inch No. 22 hj'^podermic needle serves as a satisfactoiy adaptor be¬ 
tween the tubing and 3-way stopcock. Following preliminaiy aspiration to 
make sure that a blood vessel has not been entered, air or oxygen is injected. 

By rocking the fluoroscopic tilt table, or turning the patient from side to side 
the gas may be guided into the desired location during fluoroscop 3 L Supine an¬ 
terior-posterior and lateral Aims are taken, the patient removed from the table 
with the catheter in situ. These are immediatelj’’ de^'cloped and, if satisfactoiy, 
the catheter is removed. If not, more gas ma}'’ be injected as required. 

CONCLUSIONS 

A modified method of retroperitoneal air or ox 3 ''gen insufflation by the pre¬ 
sacral route has been described. The method involves the use of a polyeth 3 ’'lene 
tubing for the delivery of the gas. This technique is admirabl 3 ’- suited for use with 
fluoroscopy. 
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A DIAGNOSTIC AID FOR VISU VLIZATION OF THE LEFT 
SUPRARENAL SPACE 

TRANK C HAMM avd LOUIS J SCORDAMAGLIA 

From Ihc Department of Surgery, Stale Umicrstly of New York, College of Mcchcuie at New 
York City and Unncrsiiv Diiision, Ktngs County Hospital, Htaallyn, A 1 

Ability to diagnose early lenal tumors as ucll as variations in the sire and 
shape of the adienals has been significantly impiovcd by the use of gas (oxygon 
or air) injected into the retroperitoneal space by the precoccygeal loute Hov- 
e\ei, difficultiesleinain, confusing shadowsare found luoic often on the left than 
on the light side The contracted fundus of the stomach is a frequent cause of 
ladiodensity in the left supiarenal aica Intioduction of an into the letiopeiito- 
neiiin tends to accentuate this shadow lathei than eliminate it This study was 
undei taken by one of us (L S ) in an effort to eliminate this troublesome shadow 
by gaseous distention of the stomach 

Anatomically the fundus of the stomach is antenoi to the left siipraienal space 
The peritoiieiim of the omental bursa sepaiates it from the left adrenal gland 
The left adrenal gland is slightly laigei than the right and lies above and in 
front of the iippei pole of the kidnej’’ Posterior to the gland is tlie cnis of the 
diaphragm 

The roentgen shadow of the contracted fundus of the stomach is oral in shape 
(fig 1, A) Its size varies, although it laicly exceeds 4 to 5 cm iii diametei It 
lies above and slightly lateral to the left kidney The position is not alw ays con¬ 
stant and it may appeal in the legion of the left adrenal gland (fig 1, B) Fol¬ 
lowing mtioduction of gas m the presacral space, the fundus may be more pro- 
iioiiiioed (fig 1, 0) An example of a situation wheie gaseous distention of the 
stomach was useful is demonstrated m figiiie 2 

TECllXIQUB 

Gaseous distention of the stomach for the elimination of troublesome shadows 
IS a simple and effectual piocedure It is usually done concomitantly wnth the 
last film in the pyelogiam senes, the patient having been prepared as usual for 
pyelogiaphy In addition he receives nothing by mouth for a period of 5 hours 
prior to the test 

The gas producing agent is composed of two pimcipal ingredients, sodium 
bicarbonate and tartaric acid The bicarbonate liberates carbon dioxide when 
in contact with the hydioohloric acid of the stomach and the ingested taitario 
acid A half teaspoonful of each agent is placed into separate glasses wnth an 
ounce of water The sodium bicarbonate is taken first, followed by the taitaiio 
acid A 1 oentgeiiogram is immediately obtained In older to emphasize the soft 
tissue densities, the intensity of the exposuie is lowered At times the patient 
may feel uncomfoi table and letch for a few seconds after swallownng the gas 
producing agent 

Reid at 1 meeting of the Rrookb n Urologic Association, April 1954 
Accepted for publication Julj 29, 1954 
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Fig 1 .4, usual position and shape of shadow of contracted fundus of stomach is demon¬ 
strated B, conti acted fundus is present in region of left adrenal gland. C, shadow of fundus 
is e\aggeiated b\ introduction of air D, unusually large radiodensitj' above left kidney 
caused by fundus of stomach. 



Fig. 2. .4, 63 year old voman with hirsutism and hypertension. Perirenal air was indi¬ 
cated Oval density iias constant in all studies and confused interpretation. Larger density 
above kidnej^ is fundus of stomach; smaller shadow medial to upper pole is adrenal. 

B, distention of stomach eliminated shadow and clearly illustrated left suprarenal space. 
Shadov considered composite density of fundus and spleen. 
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MSCOSSION 

Left supiaieiial densities aic commonlj’’ eiieouutered Unless accuiatelj iden¬ 
tified then piesenco ma}' initiate a long series of uniiocessarj' diagnostic tests 
The diffeieiitial diagnosis foi a shadow in this area should include the coiitiacted 
fundus of the stomach in addition to adienal tumor, and abiiormall}' placed 
spleens or accessoij' spleens, cvsts and malignant tumors of the uppci pole of 
the kidney The shadow of the fundus can be chmiiiated bv simph distending 
the stomach with gas It is oui belief that distention of the stomach, combined 
with periional an studies, will cleaily demonstrate the left supraienal aiea e\- 
chisue of all shadows except for the adrenal gland, kidncj’’ and spleen 

suMxi \n\ 

A useful adjunct foi the diagnosis of left supiaienal densities is distention of 
the stomach The technique and indications for the piocedure are discussed 
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THE EFFECT OF SEVERAL UROLOGICAL IRRIGATING FLUIDS 
UPON THE CLOTTING TIME OF PLASMA AND THE TENSILE 
STRENGTH OF FIBRIN CLOTS 

ALFRED H. FOWELL, A.B. and EDWIN B. McLEAN 
From the Research Division, Culler Laboralorics, Berkeley, Calif. 

The necessity for a careful selection b 3 '- the urologist of an irrigating fluid for 
transurethral resection and other intravesical operations has become well es¬ 
tablished. Such a fluid should be opticall 3 '- satisfactoiy, nonhemolytic, and non- 
electrol 3 Tic. Several irrigating fluids have been developed for tliis purpose, one 
of which is marketed under the trade name of C 3 dal.* This fluid has been em¬ 
ployed in diluted form as an irrigating solution during the performance of the 
operation and also postoperativel 3 u Recentl 3 " Schulte et ah’ have reported its 
use also in the concentrated form, to prevent firm clots if bleeding becomes exces¬ 
sive, and to soften clots which have formed in the bladder postoperati^ml 3 ’■ so 
that they can be removed easily b 3 ' irrigating through the inlying catheter. In 
view of these recent clinical findings, it was decided to stud 3 ’’ in vitro the effect 
of c 3 ''tal on the coagulation properties of human plasma and on the tensile strength 
of human fibrin clots, and to compare C 3 ’’tal with other commercial^’' used irri¬ 
gating fluids in this regard. Since C 3 ’'tal in the concentrated form appears to be 
most effective clinically in pre'\’'enting and breaking up firm clots, its effect was 
studied in this undiluted state. 

Four fluids—water, normal saline, saturated boric acid, and concentrated 
cytal—^^vel•e studied from the following standpoints: a) their effect upon the 
clotting time of various dilutions of human plasma, and b) the tensile strength 
of fibrin clots formed from solutions of human fibrinogen, 

EXPERIMENTAL 

'\^arious dilutions of normal human plasma were made. Their clotting times 
were determined by adding 0.1 cc of the diluted plasma to 0.3 cc of a “reaction 
mixture,”- which supplies a source of thromboplastin and calcium to allow con¬ 
version of the plasma prothrombin to thrombin. The results are recorded in 
table 1. 

In order to ascertain the effect of the irrigating solutions on the tensile strength 
of fibrin clots, the method of Neurath, Dees and Fox^ was used. Fibrin clots were 
formed in 1 b 3 ’^ 7 cm. glass tubes by combining 50 cc of a solution of human fibrin¬ 
ogen in the fluids tested with 1 cc of 2 per cent calcium chloride and 1 cc of a 22 
units/ml solution of human thrombin in saline. After hours the clots were 
removed and stretched in the apparatus illustrated in figure 1. The per cent clot- 
table fibi’inogen -was determined by a method used by us on plasma.^ It will be 

Accepted for publication June 23, 1954. 

* Formula : (Gm. per 100 ml sterile distilled water) sorbitol, 2 . 73 ; mannitol, 0 . 546 ;methyl- 
parammroxybenzoate, 0.0005; propylparahydroxybenzoate, 0.001; butylparaliydro.xj’ben- 
zoate, 0.0001. IManufactured by Cutter Laboratories, Berkeley, Calif. 

o Schulte T. L., Hammer, H. J. and Reynolds, L. R.: J. Urol., 71: 656-659, 1954. 

- \3 are, A. G. and Seegers, W. H.: Am. J. Clin. Path., 19: 471,1949. 

’ Neurath, H., Dees, J. E. and Fox, H.: J. Urol., 49: 497, 1943. 

Hidalgo, J., Fowell, A. H. and Ralls, R. J.; Surg. Gynec. & Obst., 95: 661,1952. 

888 



LFH CT OF IRRIGmNG FI UIDS UPON CLOTTING TIMI OF PLVSMA 889 


Taulf 1 


Per Cent Plasma 

Clotting Times (Seconds) 

HiO 

Normal sahne 

Cytal 

Saturated bone acid 

1 pH 

100 

(Clotting time, undiluted pliisini 29 i 

see ) 

— 

75 

32 

'll 

32 

34 

0 50 

50 

33 

32 

34 

42 

5 82 

25 

40 

42 

15 

76 


20 

42 

45 

4S 

107 


15 

5G 

55 

07 

15S 

5 58 

10 

60 

75 

00 

i 284 

1 5 25 



Table 2 


Per Cent 
Clottable 
Fibrinogen 

Diluent i 

Maximum Weight 
Supported m Grams 

0 64 

Normal saline adjusted to pH 6 00 

38 

38 


0 54 

Saturated bone acid containing 0 IS M NaCl and ad 
justed to pH C 00 

43 

43 

43 

0 50 

Cj tal cont lining 0 15 11 NaCl and adjusted to pH 6 00 

0 

0 

0 


^^ere adjusted to pH G 00 and 0 15 jM in sodium 
0 obtain solution oi the fibiinogen (Attempts to 
and unmodihed cj tal or satin ated boric acid u eie 
ict f 01 th in table 2 


noted that all three solutions 
cliloiide Tins uas necessaiy t- 
dissolve the fibrinogen in watei 
unsuccessful) The results are s 
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results and conclusions 

From table 1 it can be seen that Avheii the plasma is slightl}^ diluted, the clotting 
time is approximate!}^ the same, regardless of which irrigating fluid is used as a 
diluent. This finding has a practical significance in that the undiluted or slight!}^ 
diluted state approximates the conditions found in the immediate area of, or in 
the terminal lumen of, any bleeding vessel in the bladder wall or prostatic area. 
We Avould not, therefore, expect any one of the solutions to foster a hemorrhagic 
episode. 

HoweAmr, as the plasma becomes more diluted, there is an increase in the clot¬ 
ting times and a tendency to an increase in the increments in the clotting times 
between separate dilutions. It should be noted, furthermore, that in the higher 
dilutions this increase is greater with c3Tal and with the boric acid solution than 
with water or saline. In the case of boric acid solution, the large increase in 
clotting time is due to the low pH. This highly diluted state approximates the 
concentrations found in the bladder fluids at some distance from the bleeding 
site and suggests that Avith cytal or boric acid solution, the tendency of currents 
of blood to clot after leaAnng the bleeding point (i.e., in the Amult of the bladder 
AA'here clotting can do no good and much harm) should be much less. 

The second experiment shoAvs clearly that a fibrin clot, AA-hcn formed in the 
presence of concentrated cytal, has negligible tensile or cohesive strength. As 
compared to saline or boric acid, this indicates that any fibrin blots AA'hich haA'e 
formed and lie free in the bladder A'ault in the presence of concentrated cytal 
AA'Ould, because of their friabilit}^ be quite unlikolj" to plug up the irrigating 
catheter postoperatively. 

SUMMARY 

Water, normal sahne, saturated boric acid, and cytal liaAm little effect on the 
clotting time of slightly diluted plasma. At the liigher dilutions of plasma, hoAV- 
eAmr, the clotting times are greatest AA'ith cytal and saturated boric acid. 

The tensile strength of clots formed in cytal is much loAA-er than that of clots 
formed in saline or in saturated boric acid. 

These results indicate a mechanism to explain the favorable clinical findings 
of Schulte, et ah* regarding the usefulness of cytal irrigations in concentrated 
form for the control of bladder clots. It is suggested that the decreased tendency 
to form firm clots eA'^en AAfith the dilute cytal solution (also reported bj’^ Schulte’s 
group) may be due to this same clot controlling mechanism. 
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p. 221: Legend for figure 2 should read: L, No. 50105, O.M.H. Tuberculous 
cystitis; incontinence. .•!, olistructioii of ureter in solitary kidneys. B, nephros¬ 
tomy. 

p. 222: Legend for figure 3 should read: D. N., No. 282GG5, O.IM.H. In¬ 
operable carcinoma of bladder. A, dilatation of lower ureter of only fuuctioning 
kidney. B, excretory urogram following ureterosigmoidostomy. 
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A^ALUB AND LIMITATION OF ROENTGBNOGRAPHIC DIAGNOSIS 
OF ADRENAL DISEASE 

E r I'OUTASSE 

1 rom llu. Dc/mrlincnl of Urologu, The Clciclanil Chmc rvundalwji, and The Franh E Bimis 
Educational Inchlule, Cleieland, Ohio 

Satisliictoiy roentgcnogiams of the nclicnal glands arc difficult to obtain be¬ 
cause the glands aie small stiintuics ndlieiing closely to the uppei pole of the 
kidncj’s and thou density to loeiif gen laysisapproMmatoly (hat of the suriound- 
ing letiopciitoncal fat Although laigc adienal tumois chaiacteristically cause 
renal displacement, many of the smallei tumoisdonot, and spenal techniques aio 
requiied to demonstiate then iircsenec loentgcnogiaphically 
It IS the purpose of (his papei to dcsciibe biiefly the methods of loentgeno- 
graphic visualization of the adrenal glands which we employ and to present oui 
findings of the value and limitation of these methods in the diagnosis of vaiious 
typos of adienal disease 

MLTIIODS or 1101 ^T01 NOGIUrmC VISUALIZATION' 

In each patient with adienal disease a plain abilomina! film and cicrclory tiro- 
yram arc utilized first, a careful seal eh being made for renal displacement and 
presence of soft-tissue masses in the supiarenal areas Foi the 15-miiuite iiro- 
graphic roentgciiogiam, the patient is positioned so that the kidney and adrenal 
gland areas arc centered on the upper thud of the film, thus eliminating the need 
for retrograde pjelogiaphy in most instances 
AVhen the uiogiapluc findings me normal, additional methods of loontgeno- 
graphic e\amination are employed 

Prcsacral oxygen insufflation, whnh has iccently gamed populaiity because of 
the introduction of a simplified technK|uc,' frequently is utilized The piocedure 
involves the iiqeotion of oxygen into the prcsacral space from winch it passes 
upward to the letiopeiitoncal space Unfortunately, the proceduie still has some 
drawbacks, namely, slight iisk of gas embolism and discomfoit to the patient 
and, occasionally,unsatisfactoiy contiast foi visualization of the structures m the 
retiopeiitoiieal aiea 

Tianslumbar aoilogiaphy is utilized on a few occasions It clearly demonstrates 
the blood supply of laige adienal tumois, but in oiii cases has proven of limited 
value 111 demoiistiatmg small tumois or hyperplasia of the adienal 
Laminagraphy (body-section loeiitgeiiogiaphy, planigraphy, stratigiaphy, 
tomogiaphy, etc ), a method of loentgenographic piojection of plane sections 
of solid objects,^ is occasionally used It is of practical value m demonstiating the 
adrenal glands and does not involve instrumentation or tiauraa to the patient 
In some patients suigical e\ploiatiou of the areas of the adrenal gland is the 
Read It inmnl meeting North Centnl Section of American Urological Association, 

JJetroit, Mich October 7-1), 1054 

' Rivas, M R Am J Roentgenol , 64 723-734, 1950 
Andrews, I R Am T Roentgenol 36.575-557,1930 
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Fig. 1. Excretory urogram in a 9 year old boy, showing displacement of right kidney 
downwards by large adrenal tumor. Mote stippled calcification characteristic of neuro¬ 
blastoma (sympathogonioma). 

only means by which the presence or absence of tumor can l)e definitelj’’ estab- 
hshed. 

ADEEX.VL DISEASES 

Large nonhormonal adrenal tumors, hlalignant mcdullaiy tumors of childhood 
known as sympathogoniomas or neuroblastomas, are I'eadih' visualized b}'’ intra¬ 
venous urographj’’ because they cause renal displacement without much if any 
renal deformit}’- or impairment of function. On e.vcretory urograph}^ five of 11 
tumors of this type showed a characteristic stippled calcification in the tumor 
mass (fig. 1). Similarl}'-, large, benign or malignant, uonfunctioning adrenal cor¬ 
tical tumors were demonstrated b 3 ^ intravenous lu-ogi-aph}” in 13 patients. The 
differential diagnosis of nonhoimonal adrenal tumors includes Wilms’s tumor of 
the kidney, renal cell carcinoma, and primary, unaftached, retroperitoneal tu¬ 
mors or cysts. 

Phcochromocytoma. In the past 4 jmars, 5 patients have undergone surgery 
for removal of a pheochromocjffoma. Four of the 5 patients with pheochromo- 
cytoma had normal intravenous urograms. Because most of these tumors were 
small, special techniques were required to demonstrate them roentgenographi- 
cally. Only one of the 5 patients had an abnormal intra^mnous urogram (fig. 2); 
a soft-tissue mass above the right kidnej’’caused renal displacement. That same 
patient had a small, nonfunctioning, cortical adenoma of the left adrenal gland 
wliich was not visualized b}^ urographjn Another one of the 5 patients had a 
pheochromocj'toma, 6 cm. in diameter, which did not cause renal displacement 
demonstrable b}’’ urography (fig. 3). No special techniques were utilized to dem¬ 
onstrate the tumor. It was found onl 5 >- at laparotomy and was located directly in 
front of the upper pole of the left kidney. 



Tig 2 A, soft tissue innss in riglit ndrcn'il glmd \\ith dounward dispKccment of kidnc\ 
shown by e\creton urogr'iph\ I eft kidney area appears normal B cjstic pheochromo 
Ci loma of Tight ndren d gland C cortical adenoma of kft ndren \\ gland of same patient 



Tio 3 lumor tli it w is remo\ed from left adrenal gland It was situated anterior to 
upper pole ofkidne\ 

In t\\ o met iiiocb, g IS mtioduced into the retiopentoneal space outlined tumors 
t\hicK weie not demou'^trated by urogiaphy One of these patients at as shonn to 
hate bilateral phcochiomocj’tomas (fig 4) The tumor on the light ttas imme 
diately abot e the kidney, the one on the opposite side laj anterior to the upper 
pole of the left kidnc\, ind ivas visible only in the left oblique film 
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Fig. 6. Symmetrical adrenal glands shown bj' prcsacral oxygon insufflation in young 
woman with virilization due to adrenal hj'perplasia. 

riod of normal development maj”- also be cavised by adrenal tumor or hyperplasia. 
A more common cause of precocit}'^ in bo 3 ’^s, however, is premature activation of 
the pituitary gland, stimulating the adrenals and gonads to produce somatic and 
sexual growth, known as constitutional premature ]mbert 3 ^ Wilkins® has shown 
that patients with adrenal h 3 '-perplasia characteristicalb’’ I’cspond to administra¬ 
tion of cortisone with reduction of their elevated 37-ketosteroid excretion, 
whereas those with adrenal tumor show no alteration in 17-ketosteroid excretion. 
However, further ini^estigation of the response to cortisone is necessaiy.® 
Roentgenographic visualization of the adrenal glands was utilized in patients 
with the adrenogenital S3'ndrome w'hen the evidence indicated the possibility of 
adrenal tumor. Nineteen patients with adrenogenital s 3 mdrome studied in the last 
4 years had nornial excretoiy urograms. Presacral oxygen insufflation was used 
in many of these patients (fig. 6) in an effort to demonstrate a tumor. Laminag- 
raphy alone or in conjunction with insufflation was performed in 3 patients. In 
no instance was an adrenal tumor rdsualized nor have an 3 ' patients with adreno¬ 
genital syndrome been shown later to have an adrenal tumor on the basis of their 
17-ketosteroid assays while the 3 '^ were taking cortisone therap 3 ". Howei’er, some 
of these patients are still being studied. Negative roentgenograpliic studies should 
not preclude surgery, hoivever, ■when the diagnosis is definiteh’’ established on the 
basis of other findings. 

Virilizing adrenal tumor of the adult male has never been recognized, but a few 
reports of males with feminizing tumors, of which the majorit 3 ^ have been malig¬ 
nant, have been published.^ 

Cushing’s S3Tidrome: Overproduction of the adrenal corticosteroids which 
regulate carbohydrate metabolism produces a characteristic metabolic disorder 
known as Cushing’s s 3 mdrome. It can be duplicated by the administration of large 
doses of cortisone or compound F. Cushing’s S 3 mdrome can occur in childhood 

MVilkins, L. and others: J. Clin. Endocrinol., 11: 1-25, 1951. 

® Venning, E. H., Pattee, C. J., McCall, F. and Browne, J. S. L.: J. Clin. Endocrinol., 
12: 1409-1425, 1952. 

’ Mortensen, H. and Murphy, L.: J. Urol , 65: 709-714, 1951. 




n mass above left kidney with dounward renal disi)lacemcnt. 

;nof ^ f^ortograra 8ho\Mng excellent Idling of splenic and renal arteries. Tumor lies 

j aneurysmal ddatation of splenic artery, It8ho\Ns no increased vascular markings. 


or adult life and usually is caused by hyperplasia or tumor of the adrenal glands, 
although occasionally it can result from a basophilic pituitary tumor. During 
the past 4 years, 16 patients with this syndrome have been studied. One had a 
pituitaiy tumor, 11 had adrenal hyperplasia, and 4 had either a benign or a ma¬ 
lignant adienal tumor. 


Roentgenogiaphic study in these patients is important and should be gin with 
a a eia \icw of the^ sella turcica for possible pituitary tumor, and intiavenous 
luography. Renal displacement was demonstrated by urography in 3 patients, 
V 0 o \\ om had a definite soft-tissue mass above the kidney. In each of these 2 
cases, the tumor was malignant (fig. 7). The urogram of the third patient (fig. 8) 
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showed downward displacement of the left kidney with the suggestion of a mass 
above the kidney, but findings on translumbar aortography were not diagnostic 
of tumor. An adenoma weighing 10 gm. wa.s enucleated later from the left adrenal 
(fig. 9). Although it is widely known that aortography satisfactorily demonstrates 
the vascularity of a large adrenal tumor, it is of limited value in demonstrating 
small adenomas or hyperplastic glands. 



I 



Fig. 9. Adenoma enucleated from left adrenal gland that had caused Cushing’s syndrome 



Fig. 10 Fig. 11 

Fig. 10. Small, triangular homogenous mass outlined overlying upper pole of left kidney 
by laminagraphy. 

Fig. 11. Cortical adenoma of left adrenal gland which laj' in front of left kidnej'. Liga¬ 
ture is around central adrenal vein. 

One patient with Cushing’s sjmdrome had a 7 cm. b}'' 3.5 cm. adenoma of the 
left adrenal gland, ivith no evidence of renal displacement or soft-tissue mass on 
intravenous urography. Laminagraphy demonstrated (figs. 10 and 11) what was 
considered to be a soft-tissue mass just medial and anterior to the upper pole of 
the left kidney which at operation proved to be the exact location of the tumor. 

The 11 other patients with Cushing’s S 3 mdrome Avho had adrenal hyperplasia 
proven bj’’ operation all had essentiall 3 ’’ nonnal intrai’^enous urograms. Three pa¬ 
tients had presacral oxygen insufflation in addition, but findings ivere unsatisfac- 
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Fig. 12. Relationship of smail adrenal tumors to kidneys. Left adrenal vein usuaiiy 
drains into left renal vein, right into vena cava. Roentgcnographic visualization of small, 
left adrenal tumors is particularly diflieult because they often lie anterioriy to kidney. 

tory because in each case the gas did not fill the retToperitoneal space evenly on 
both sides although 1200 to 1800 cc of oxygon was utilized and the waiting period 
after insufflation was protracted. Increased fat deposition in the retroperitoneal 
space of patients with Cusliing’s syndrome may bo a factor in preventing even 
distribution of the gas in the retroperitoneal space. 

Calcification in the areas of the adrenal gland may represent healing from in¬ 
fection or hemorrhage, and may be found in some instances of Addison’s disease. 
Calcification occasionally also occurs in tumors of the adrenal medulla or cortex,* 
and should not be ignored if the patient manifests other symptoms of adrenal 
disease. 


DISCUSSION 


The greatest value of roentgcnographic visualization of the adrenal glands in 
patients with adrenal disease is the prospect of diagnosis of an adrenal tumor. 
Demonstration of an adrenal tumor permits selection of a suitable surgical ap¬ 
proach depending on the size, location, and number of tumors. Visualization of 
normal or enlarged adrenal glands on both sides bj' special techniques may also 
be important in the differential diagnosis of growth problems in childhood or 
virilization of females, and under many circumstances makes laparotomy for 
adrenal tumor unnecessary. 

Large adrenal tumors characteristically cause downward renal displacement 
with some degree of rotation of the upper polo of the kidney and the presence of 
a soft-tissue mass in the suprarenal region. These findings are usually evident on 
the intravenous urogram.® Small adrenal tumors seldom cause renal displacement 
and hence are often overlooked. For instance, of G small left adrenal tumors, 
ranging from 3 cm. to 7 cm. in diameter, only one caused displacement of the left 
kidney. It was one of the smaliest tumors of the six, but it lay above the kidney 
and the central adrenal vein went directly into the vena cava. The other five 


9 "“it Ravitch, M. M.: Pcdiatiics, 9: 671-6S0,1952. 

ivapl.™, J. H. .and Greeno, L. F.; Surg. Clin. North Amer., 28: 1071-1078, 1948. 
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tumors were mostly anterior and parti}’- medial to the upper pole of the left 
kidney and in these, the central vein drained directly into the left renal vein (fig. 
12). This is the more common situation in the left side,^” and may explain why 
many small left adrenal tumors do not cause renal displacement. They can be 
demonstrated only by insufflation of gas, and -with the use of oblique as well as 
anteroposterior roentgenograms, or by laminagraphy. In our experience both 
methods have proven successful in visualizing small adrenal tumors lying ante¬ 
riorly to the left kidney. 

The adrenal gland on the right side is usually easier to demonstrate because 
it is more likely to lie just above the kidney. The main venous drainage usually is 
directly into the vena cava rather than into the renal vein. The liver, Avhich ordi¬ 
narily OA’erlies the upper part of the right Iddney, jrrovides a uniform roentgeno- 
graphic density; Avhereas on the left side, the fundus of the stomach often pro¬ 
duces confusing shadows. Hence, the right adrenal gland stands out more clearly 
on insufflation of gas or on laminagraphy. The possibility of a tumor developing 
in aberrant adrenal tissue must always be considered, especially in patients with 
pheochromocytoma.^ Negative roentgenographic findings in patients Avho ai'e 
believed to have an adrenal tumor after careful endocrinologic study are not a 
contraindication to surgery, and laparotomy under such circumstances may be 
the only means by which the presence or absence of a tumor can be determined. 

CONCIiUSIONS 

Excretory urography, presacral oxygen insufflation, laminagraphy, and aor¬ 
tography are briefly described as methods of roentgenographic demonstration of 
the adrenal glands. The value and limitation of each method in the diagnosis of 
various types of adrenal disease are discussed. 

Visualization of an adrenal tumor is a valuable aid in the diagnosis and treat¬ 
ment of adrenal disease. 

Endocrinologic methods of diagnosis of pheochromocytoma and of distinguish¬ 
ing the type of adrenal disease in patients with adrenal cortical hyperfunction 
are sufficiently rehable to justify laparotomy when the presence of an adrenal 
tumor is indicated, even though the tumor has not been Ausualized roentgeno- 
graphically. 

“Anson, B, J.: Atlas of Human Anatomj'. Philadelphia: W. B. Saunders Co., 1950, 
p.518. 
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METASTATIC ABSCESS OF PHEOCHROjMOCYTOMA 
A. H. UL:M, S. IlUDAXSia' AND FEDOR L. SENGER 
From Veterans Administration Hospital, Brooklyn 9, N. F. 

It is the purpose of this paper to report the first instance of a metastatic abs¬ 
cess witlfin a pheochromocytoma of the adrenal gland. The abscess was appar¬ 
ently secondary to a bloodstream Salmonella infection. The patient’s history 
indicates the probability that this septicemia followed a minor superficial face 
wound, which was contaminated by sou age. 

A 29-year-old, white, married hardware salesman came to the Brooklyn Vet¬ 
erans Administration Hospital October 2S, 1953. He complained of fever and 
chills of 3 weeks’ duration. Prior to this illness ho had enjoyed unusually good 
health. His past medical history included an appendectomy at the age of ten and 
an attack of Dengue fever in the Pacific Theater during World War II. For sev¬ 
eral years before the present illness he had had occasional attacks of “palpita¬ 
tion,” wliich were not related to exertion. 

Four weeks before admission, while cleaning a septic tank, the patient acciden¬ 
tally struck liimsolf in the mouth with a shovel handle, sustaining a superficial 
abrasion. 

Three weeks before admission there was an abrupt onset of fever and cliills, the 
temperature reacliiug 102F. Fever, sweating, anorexia, and chills, with occasional 
rigors, continued until admission. Except for slight dysuria in the week before 
admission to the Veterans Administration Hospital, there were no other symp¬ 
toms. 

The patient was admitted to liis community hospital October 16, 1953, and 
obseived for 10 days. He was then transferred to a second private hospital, and 
thence in 2 days to the Brooklyn Veterans Administration Hospital. During these 
admissions no abnoimal physical findings were detected. The laboratory studies 
in these private hospitals were thorough but inconclusive. The urine contained a 
trace of albumin and 20-25 pus cells per high power field. The wliite blood count 
ranged from 13,000 to 24,000, with 90 per cent poljnnorphonuclear leukocytes, 
and a shift to the left. The sedimentation rate was 35. Typhoid agglutination was 
positive in titres of 1:80 and 1:100. Paratj'phoid B was positive in litres of 1:100 
and 1.40. An excretory urogram showed an “enlarged left kidney.” Blood smear 
for malaria, urine culture, blood culture, heterophil agglutination, and a chest 
film showed no abnormalities. 

The patient was treated in these hospitals by penioilhn and erythromycin, and 
expeiienced some subjective improvement. The fever, however, did not remit. 

\ hen he was admitted to the Veterans Administration Hospital on October 

, 1953, the temperature was 103F, pulse 90, respiration rate 24, and blood pres¬ 
sure 130/70. He was a well-developed man in no acute distress. The skin was dry 

on-rwL“a^e“priiEly°2(Ff^ Association of Genito-Urinary Surgeons, Shawnee- 
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and flushed. The pharynx was reddened. A large herpetiform lesion Avas present 
on the lower hp, shotty lymph nodes in the right axiUa and both groins, and a 
large varicocele in the left scrotum. All other physical findings were within the 
normal. 

Extensive and frequent laboratory studies were made throughout the course 
of the Alness. The urine Avas constantlj'- AA'ithin normal limits. The leukocjde count 
ranged from nine to eighteen tliousand. The admission hemoglobin Avas 11 gm. 
Blood chemistry studies AA’ere all normal. All agglutination tests, except for the 
Salmonella typhimurium, AA-ere AAuthin noimal limits. A blood specimen, draAA’n 
on the fourth hospital da}’’, greAA*^ out a gram-negatiA’’e rod of the Salmonella group, 
subsequently identified as Salmonella typhimurium. Cultures of the feces pro¬ 
duced a groAA’th of the same bacillus. Urine cultures Avere sterile. Sensitmt}’’ tests 
indicated that aureomycin and terramycin inhibited the growth of the isolated 
organism. 

During November the patient received varying courses of aureomycin, terra¬ 
mycin and Chloromycetin. There aa’Rs flattening of the spiking temperature but 
a loAA’ grade fever continued throughout treatment. Transfusion AA’ith AA’hole blood 
AA^as necessary to correct anemia. In December, achromycin A\’as tried, by mouth 
and intravenously, but AA’ithout improvement. 

In December, after excretory urography demonstrated a depression of the left 
kidney, cystoscopy aa-rs advised and performed. The bladder aa’rs found to be 
normal. Urine from each kidney, obtained by ureteral catheterization, AA-as nor¬ 
mal microscopically, and sterile by culture. Pimlograms shoAA’ed A’-ague psoas 
shadoAA’-s, a slight scoliosis to the right, and depression of the left kidney by AA’hat 
the roentgenologist described as a “large, AA'ell-defined, globular mass, measuring 
12 cm. in diameter.” (See figure 1.) A double exposure of the abdomen shoAA-ed 
that normal renal motion AAdth respiration AA'as present on both sides. Tomo¬ 
graphic studies of the abdomen demonstrated the same round mass aboA’’e the left 
kidney, but less distinctly. 

Air insufflation studies AA’ere considered at tins time, but AA’ere rejected because 
of the likely septic character of the mass. Since medical therapy AA’as unaA’ailing, 
and since there aa’rs an apparent mass aboAm the left kidney, it aa’Rs decided that 
surgical exploration should be attempted. The preoperatiA’^e diagnosis Avas “left 
suprarenal tumor or abscess.” 

On January 15, 1954, under intratracheal cj^lopropane anesthesia, the left 
loin AA’as explored through the bed of the tAA’elfth rib. AboAm a normal kidney, and 
replacing the adrenal gland, there aa’rs a film, smooth, AA’ell-circumscribed mass, 
about the size of a small grapefruit. The mass aa’rs easily enucleated from the sur¬ 
rounding fatty tissue. SeA’eral large A'^essels, AAUich supplied the tumor, AA’ere 
clamped, severed, and ligated AAuth silk. During the manipulation of the tumor a 
marked eleA'^ation of blood pressure and pulse occurred. When the tumor had been 
excised a prompt precipitate drop in blood pressure folloAA'ed. Regitine and nor¬ 
epinephrine Avere administered intravenouslj’’ to regulate these fluctuations. The 
AA’ound AA’as closed in la3’’ers AA’ith black silk. One Penrose drain AA’as inserted to the 
tumor bed. 
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Fig. 1. Retrograde pj'clogram demonstrating deviation of left kidney by suprarenal 
mass. 

A stormy course followed the first 2 days. Norepinephrine in quantities suffi¬ 
cient to maintain normal blood pressure was given almost continuously for 30 
hours. Cortisone was given prophylactically. Prooperativc antibiotics were con¬ 
tinued. On the second postoperative day the patient improved remarkably, and 
from that time made a speedy, uneventful recovery. He remained afebrile from 
the second day until his discharge 21 days after operation. All postoperative blood 
cultures were sterile. 

The pathologist (Lester Fox, M.D.) described the specimen as follows: “An 
ovoid structure measuring 10 cm. in diameter. The surface is smooth with some 
adherent lobules of fat. On cut section it appears as a hollow sphere with a l.G 
cm. peripheral rim. The internal wall of the cyst is roughened and in folds with 
many projections. Microscopic examination reveals sheaths and interconnecting 
cords of purple polygonal and elliptical cells with central nuclei, abundant cyto¬ 
plasm with granules and poorly defined cell border. Many of these cells are paler 
staining and appear degenerated. There are many foci of extravasated blood. 
There are several foci of lymphocytes and plasma cells. In some areas nerve cells 
are seen. Diagnosis: Pheochromocytoma; abscess formation; Salmonella 
typhimurium.” See figures 2 and 3. 

From the pus which the tumor contained, about 90 cc in volume, thick and 
yellowish, the Salmonella typhimurium was cultured. 

The patient has remained in good health since discharge from the hospital. 
There has been no recurrence of fever. He has gained his normal weight. He has 
had no recurrence of the palpitation previously described. 
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Fig 2 Bisected suprarenal mass. Light areas represent purulent material 



Fig 3 Photomicrograph Pheochromoevtoma 


DISCUSSION 

Although cystic degeneration of a pheochromocytoma is almost a constant 
finding, and although man}’- specimens are described as hemorrhagic and necrotic, 
no tumor has yet been reported m which there was an associated bacterial abscess. 
The case described in this report is believed to be the first of its kind. 

^ Abscess from Salmonella t3'-phimurium is not, however, a rarit 3 ^ This organism 
IS smd by Dubos to be the most common cause of Salmonella gastroenteritis in 
the United States. The infection responds poorly to all drugs, but perhaps best to 
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Chloromycetin, and is very prone to relapse. The enteric infection has a usual 
course of about 3 weeks, and, when it persists beyond G weeks, a search for a 
localized source of re-infection should be diligently undertaken. In 3000 cases of 
Salmonella infection, Soligmann found 15 abscesses. The bones, the brain, old 
surgical scars, and the uterine cervical remnant have all harbored Salmonella 
abscess. The adrenal gland has never been reported as a site of Salmonella abscess. 

A review of the facts in this case indicates that the patient had harbored a 
benign phoochromocytoma for several j'eais. Then from a cesspool injury he was 
erddently inoculated vith a systemic Salmonella infection, involving the gastro¬ 
intestinal tract and the bloodstream. It can perhaps be assumed that the cystic 
necrotic center of the pheochromocytoma prom'ded an opportunitj^ for an abscess 
to develop, from which, in turn, the bloodstrc.am was invaded. Both sites could, 
of course, account for persistent fever despite vigoi'ous antibiotic therapy. 

sujiMAnr 

A case of Salmonella typhimurium abscess vith a sj’mptom-producing pheo- 
chromocj'toma of the adrenal is reported. It is concluded that this abscess was 
metastatic from a Salmonella septicemia. Diagnosis was inadequately estab¬ 
lished preoperatively but the patient was cured of both diseases by surgical excis¬ 
ion of the abscessed tumor. A discussion of pheochromocytoma and Salmonella 
typhimurium abscesses is presented. This is believed to be the first reported 
instance of a bacterial abscess involving a pheochromocytoma. 
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THE BLOOD SUPPLY OF THE NORMAL RENAL PELVIS* 

ELMER DOUVILLE and W. HENRY HOLLINSHEAD, Pii.D. 

From the Sections of Surgery and Anatomy, Mayo Clinic and Mayo Foundation, Rochester, 

Minn. 

Although there have been numerous studies of the blood supply of other parts 
of the genito-urinaiy tract, there appears to be no detailed description of the 
vascular pattern of the renal pelvis. AVith the increasing number of surgical 
procedures that are being adapted to operations on the renal pelvis, more precise 
knowledge regarding its blood supply assumes added importance. A search of a 
number of standard anatomic te.xts of the United States and other countries, a 
number of specialized texts, and the original literature revealed onl}’" the rudi¬ 
mentary information that the renal pelvis receives its blood supply from the 
renal artery and, to quote one of the few descriptions (Smith and Copenhaver) 
that go beimnd that, “The larger blood vessels run in the fibi’ous coat. From these, 
branches pierce the musculai’ layer, give rise to a capillary network among the 
muscle cells, and then pass to the mucosa....” 

We have therefore undertaken to investigate the origin, course and distribution 
of the arteries to the renal pelvis, with especial attention to the anastomoses which 
the vessels make with each other on the walls of the pelvis. 

MATERIAL AND METHODS 

Grossly normal human kidne 3 '’s were obtained at necrops}' from freshly em¬ 
balmed bodies with no clinical history indicative of renal disease. They were 
perfused through the renal artery Avith isotonic saline solution, following which 
liquid latex or a combination of gelatin and India ink was injected (b}'^ s 3 U’inge) 
into the artery. The renal pelves, major and minor calyces, and upper ends of the 
ureters were dissected free of the surrounding fat and renal parenclymia, the 
finer details of this dissection being carried out under a dissecting microscope, 
and the vascular pattern Avas studied under magnification. Of the 26 successfully 
injected specimens, ten were cleared and embedded in plastic for further study 
of details not Ausible in the opaque specimens. 

OBSERVATIONS 

Our dissections and preparations shoAA'ed that the arterial blood supply of the 
renal pehds originates from branches of the renal artery at seAmral different 
levels (fig. 1), and consists of a large number of indiAudually small A’^essels. Some 
of these A^essels leave the renal artery or its branches outside the renal sinus and 
course through the perirenal fat, Avhich they also suppl3'', to reach the e.xtrarenal 
portion of the renal pelvis. Others leaAm the anterior or posterior branches of the 
renal ai’teiy Avithin the sinus, supply the peripelvic fat, and ramify on the upper 
part of the pelvis or on the major calyces. Still others, generally the smallest 

* Abridgment of thesis submitted bj'^ Dr. Douville to the Faculty of the Graduate School 
of the Uiiiversity of Minnesota in partial fulfillment of the requirements for the degree of 
Master of Science in Surgerj'. 
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Fig. 1. Diagram of origins of arteries to rcn.al pelvis. Anastomotic network wliicli these 
vessels form in connectivo-tissuo coat of pelvis is shown in photograplis to follow. 

but also the most numoi'ous, are derived from the interlobar arteries ns these 
leave the renal sinus to enter the parenchyma of the kidney, where they are 
close to the minor calyces. These branches descend along tho minor calyces 
toward the major calyces. 

The total number of arteries joining the minor calyces in any one kidney 
varied from 22 to 37. Tho minor calyces, in turn, numbered from five to nine, so 
that these calyces averaged about four vessels each. Tho pattern of the vessels 
on any minor calyx is essentially similar to that on an 3 ' other minor caljo; (fig. 2): 
they are slender vessels which course predominantly downward toward the major 
calyces but give off cross branches, sometimes as large as the main vessel, which 
anastomose with each other and with similar branches of the vessels close to them. 
On the major calyces thej' contribute to the network there. 

The arteries to the renal pelvis from the peripelvic fat usually number from 
about four to seven, and are of relatively large size. As they or their branches 
reach the pelvis or a major calyx they branch and rebranch. These branches are 
directed longitudinally, transversely and obliquely along the pelvis or calyx. 
Two or three vessels usually end on the extrarenal portion of the pelvis, and 
branch as do those at a higher level. 

All these arteries form a rich anastomotic pattern on the renal pelvis, major 
and minor calyces, and upper portion of the ureter (figs. 3, 4 and 5). Regardless 
of their source, they branch and anastomose freely in the loose connective-tissue 
coat adjacent to the muscular wall of the renal pelvis to form a relatively coarse 
plexus in the superficial part of this. Segments of many of these anastomosing 
vessels are extremely tortuous, even being wound into tight spirals, thus allowing 
for great expansion of the pelvis and calyces without tension on the blood ves.sels. 
The low'est vessels contributing to the vascular network of the pehds are ascend- 
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Although there ha^'e been numerous studies of the blood supply of other parts 
of the genito-urinaiy tract, there appears to be no detailed description of the 
vascular pattern of the renal pelvis. With the increasing number of surgical 
procedures that are being adapted to operations on the renal pelvis, more precise 
knowledge regarding its blood supplj’- assumes added importance. A search of a 
number of standard anatomic texts of the United States and other countries, a 
number of specialized texts, and the original literature revealed only the rudi¬ 
mentary information that the renal pelvis receives its blood supply from the 
renal artery and, to quote one of the few descriptions (Smith and Copenhaver) 
that go bejmnd that, “The larger blood Amssels run in the fibrous coat. From these, 
branches pierce the muscular lajmr, give rise to a capillaiy network among the 
muscle cells, and then pass to the mucosa.. . .” 

We ha^'e therefore undertaken to investigate the origin, course and distribution 
of the arteries to the renal pelvis, with especial attention to the anastomoses which 
the vessels make with each other on the walls of the pelvis. 

IIATERIAL AXD IIETHODS 

Grossly normal human kidne^^s were obtained at necropsy from freshl}’’ em¬ 
balmed bodies with no clinical historj'' indicative of renal disease. They were 
perfused through the renal artery’’ with isotonic saline solution, following which 
liquid latex or a combination of gelatin and India ink was injected (b 3 ’’ s^'^ringe) 
into the artery. The I'enal pelves, major and minor caljmes, and upper ends of the 
ureter’s were dissected free of the surrounding fat aird renal pai’enchyma, the 
finer details of this dissection being carried out uirder a dissecting irricroscope, 
and the vascular pattern was studied under magirificatioir. Of the 26 successful^ 
injected specimens, ten were cleared and embedded in plastic for further study 
of details rrot rdsible iir the opaque specimens. 


OBSERVATIONS 


Our dissections arrd preparations showed that the ardei’ial blood suppl}’’ of the 
renal pehds originates from branches of the renal artery at sevei’al different 
levels (fig. 1), and consists of a large number of individual^’' small vessels. Some 
of these A’essels leave the renal artery or its branches outside the renal sinus and 
course through the perirerral fat, which the 3 ’^ also suppL’’, to reach the exti’arenal 
portion of the renal pelms. Others leave the anterior or posterior branches of the 
renal artery rvithin the sinus, supply the peripelvic fat, and ramify on the upper 
par-t of the pelvis or on the major cal 3 ''ces. Still others, general^’' the smallest 
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Fia. 4. Posterior surface of same specimen sliowji in figure 3. 

ing branches from the upper ureteric artery (a derivative of the renal); the 
highest ones are the vessels, already described, that descend along the minor 
ealj'ces. Clearing of the specimens emphasized that finer vessels derived from the 
coarser network form subsidiary plexuses in the deeper part of the connective- 
tissue coat. Vessels from these subsidiary plexuses penetrate the muscular coat 
to supply it and the mucosa; in the best-irrjected specimens a very rich plexus of 
fine vessels was seen in the mucosa. 

Portions of the venous patterrr could be lecogrrized irt many of the specimens 
in which the veins were not irriected, and move detail was brought out hr the tour 
specimens in which the veins, either alone or in company with the arteries, had 
been injected. It was clear that the veins parallel the arteries in general, and, 
like them, anastomose freely with each other (fig. 5). 

Although the specimens were selected at random, other thair excluding those 
suspected of bcirrg diseased, from patients ranging in age from 18 to 86 j'ears, no 
significant variations in the blood supplj' of the renal pelvis occurred among 
them. The one mildly hydronephrotic specimen that was available shorved 
(fig. 5) a vascular pattenr similar to that of the apparentlj- normal pelves. 
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Fig. 5. Posterior view of mildlj'' hydronephrotic specimen cleared and_ embedded in 
plastic after injection of arteries with gelatin and India ink, and of veins with blue latex. 
Arterial pattern here is partly hidden by veins; the latter, larger and blacker than ar¬ 
teries, are incomplete!}^ injected, but obviously form network similar to that of arteries. 

COMMENT 

The present study indicates that the normal renal pelvis has a blood supply so 
arranged that dangerous interference with it through surgical incisions appears 
very unlikety. Because of the multiple origin of the vessels reaching it, and the 
deep origin of the vessels that run along the minor calj’^ces, the flow of blood to 
the renal pelvis can be completelj’’ eliminated only through occlusion of the 
renal artery itself. 

In the connective-tissue coat the coarse network and its subsidiary ones are 
so arranged that it is impossible to determine, from anatomic observations, an}’’ 
prevailing direction of flow within them. It is true that relativel}’- long and slender 
renal pelves tend to have the meshes of their coarser netwmrk somewhat 
elongated with the axis of the viscus, especially along the lower portion of the 
pelvis and on the major calyces, while short, wide pelves tend to have vascular 
networks in which the various diameters of the meshes are about equal; it is also 
true that not all the A'^essels entering into the network are of equal size, and hence 
some may be expected to supply more blood than others. HoAvever, the 
anastomoses betiveen A’-essels entering the connective-tissue coat are so abundant 
and so relatively large that it is usually impossible to follow a contributing 
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chnimel for any distance—it commonly loses its identity in the network. Also, 
the anastomotic branches between two vessels commonly undergo no perceptible 
diminution in caliber, so that it is impossible to judge at what point vessels of 
different origin merge. The naturo of the network and the fact that it is formed by 
numerous vessels that leave the renal artery at different levels and reach the 
renal pelvis from all directions and at all levels make it difficult to imagine a 
surgical incision that would dcvascularize a part of it. 

While the blood supply of the renal pelvis and that of the ureter are similar in 
certain respects, the differences are more important than the similarities. In 
both, the blood supply is multiiilo, and the entering vessels form ple.\uses in the 
connective-tissue coat; however, the vessels to the renal pelvis are far more 
numerous than are those to the ureter, which commonly has 01 % two to four 
grossly visible ones; moreover, the vessels of the pelvis reach it so close together 
that eveiy part of the vascular network is formed by anastomosing branches of 
several stem arteries, while the few vessels of the elongated ureter necessarily 
reach that structure at considerable distances from each other, and the vascular 
network on each side of the point of entrance of a stem vessel is derived e.v- 
clusively from that vessel—in consequence, collateral circulation to a segment 
of ureter is dependent on the anastomoses that successive vascular networks make 
with each other. Daniel and Shackman concluded that in some 10 to 15 per cent 
of ureters the anastomoses between consecutive entering vessels of the ureter are 
inadequate, so that while some ureters can safely be divided aninvliero, a minor 
number will undergo necrosis if sectioned more than about 2 cm. below the 
level of entrance of a visible entering vessel. In spite of the similarities, therefore, 
the blood supply of the renal pelvis is in sharp contrast to that of the ureter. 

Similar investigation of the pelvic blood supplj' of kidneys with various degrees 
of hydronephrosis has been planned for a subsequent report. We were unable to 
detect any differences in the vascular pattern of the slightly hj’dronephrotic 
pelvis that we examined during the current study. 

SUMMAHV 

A study of 26 specimens of the renal pelvis, major and minor calyces, and 
upper portion of the ureter showed a constant rich arterial and venous anas¬ 
tomotic blood supply. The arterial blood supplj’’ originates from the renal artery 
at several levels: some branches course through the perirenal fat to reach the 
extrarenal portion of the pelvis, where they are joined by branches ascending 
from the upper end of the ureter; others leave the branches of the renal artery 
within the renal sinus and course through the peripelvic fat to the upper part of 
the pelvis and to the major calyces; and numerous ones, taking origin from the 
interlobar arteries as these enter the renal parenchyma, run along the minor 
calyces toward the major ones. 

In the loose connective-tissue coat of the pelvis and major calyces the con¬ 
tributing arteries quickly lose their identities as they branch and anastomose 
freely with each other in a relatively coarse netrvork. From this are derived finer 
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I of mildly hydronephrotic specimen cleared and embedded in 

plastic after injection of arteries with gelatin and India ink, and of veins with blue latex. 
Aiterial pattern here is partly hidden bj' veins; the latter, larger and blacker than ar¬ 
teries, are incompletely injected, but obviously form network similar to that of arteries 

COJIMBNT 

The present study indicates that the normal renal pelvis has a blood supply so 
arianged that dangerous interference with it through surgical incisions appears 
t'er}^ unlikely. Because of the multiple origin of the vessels reaching it, and the 
deep oiigin of the vessels that run along the minor caljmes, the flow of blood to 
the lenal pelvis can be completely eliminated only through occlusion of the 
renal artery itself. 

In the connectix'e-tissue coat the coarse network and its subsidiaiy ones are 
so arranged that it is impossible to determine, from anatomic observations, any 
pie\ ailing direction of flow within them. It is true that relatir'^ely'' long and slender 
renal pelves tend to har^e the meshes of their coarser network somewhat 
elonpted with the axis of the viscus, especially along the lower portion of the 
pelvis and on the major calj'^ces, while short, wide pelves tend to har’’e vascular 
netv oiks in which the various diameters of the meshes are about equal; it is also 
true that not all the vessels entering into the network are of equal size, and hence 
some may^ be expected to supply more blood than others. However, the 
anastomoses between vessels entering the connective-tissue coat are so abundant 
and so relatively large that it is usually impossible to follow a contributing 
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THE TREATMENT OF ACUTE TRAUMATIC RENAL INSUFFICIENCY 

CHARLES E. CATLOW 

From the Dpparlmcnt of Urology^ Providence Hospital, Portland, Ore. 

The clinical management of acute renal insufficiency has improved in the 
past 5 years, through the efforts of research teams devoting their efforts to 
solving the many problems, and the constant physiological research relating 
to electolj-tcs. The recent Korean War presented the research team from Walter 
Reed Hospital' with numerous cases of lower nephron nephrosis. This paper 
will seek to correlate some of the facts learned while working with this group 
and observing the treatment of more than fifty of these cases, plus a limited 
experience gained in private practice. The results obtained by the research 
team will be published b}' Major William hleroney, of the Army Medical Sendee 
Graduate School. 

The syndrome of lower nephron nephrosis was probably first described by 
Minami.® But it was not until Bywaters and Beall' in 1941, and Luckd'' in 1946, 
described the syndrome that the medical world awakened to its full importance. 
I believe that the term “acute tubular nephrosis” as proposed by Moon® more 
accurately describes the pathological picture; however, the term “lower nephron 
nephrosis” has entered our medical language and will probably remain. 

rATHOLOGY 

As the name “lower nephron nephrosis” implies, it was first thought that 
the principal pathological lesion was limited to the distal convoluted tubules. 
Obver,® however, showed that this was not the case. He dissected entire nephrons 
from involved kidneys and demonstrated that there were disseminated areas of 
epithelial degeneration and necrosis and/or rupture of the basement membrane, 
neither of which was predominant in the distal part of the nephron. 

The gross appearance of these kidneys is not characteristic. The kidney 
IS usually slightly enlarged, swollen, and may have a pale appearance. The 
capsule is not adherent and the underlying parenchyma may show evidences of 
recent hemorrhage. Microscopically the glomeruli usually appear normal but 
some believe that, even here, there are consistent changes in the vascularity of 
the tuft and the basement membrane (French'). In the proximal portion of 

Accepted for publication July 21,1954. 

_ ' Surgical Research Team, Army Medical Service Graduate School, 'Walter Reed Hos¬ 
pital, Washington, D. C. 

'Minami, S.; Ueber nierenveranderungen nach 'V'erschuttung. "Virch. Arch. f. Anat.. 
245 : 247-267, 1923. 

' Bywaters, E. G. L. and Beall, D.: Crush injuries with impairment of renal function 
Bnt.M. J.,l:427,1941. 

' Luck6, B.: Lower nephron nephrosis. Mil. Surg., 99: 371-396, 1946. 

'Moon, "V. H.: Acute tubular nephrosis, a complication of shock. Ann. Int. Med., 39: 
51--60, 1953. 

® Oliver, J., AlacDowell, M. and Tracy, A.; The pathogenesis of acute renal failure 
associated with traumatic and toxic injury: Renal ischemia, nephrotoxic damage, and 
the ischemuric episode. J. Clin. Invest., 30:1307-143S, 1951. 

. ’French, A. J.-. GloraeruloncpUrosis; A morphologic manifestation of renal cortical 
ischemia in toxic oliguria and lower nephron nephrosis. Arch. Path., 49: 34-54, 1950. 
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the nephron the epithelial cells usualb^ show some degree of cloud}’- swelling 
but may be necrotic. The descending loop of Henle as a I'ule appears normal 
but may show a degree of cloudy swelling. In the ascending loop of Henle and 
distal convoluted tubule the distinctive features are areas of necrosis and epithelial 
regeneration, depending upon the duration of the syndrome. In the distal con¬ 
voluted tubules and collecting tubules hyaline or pigment casts can be seen, de¬ 
pending upon the etiology. 

ETIOLOGY 

No less than fiftj’- diffei’ent causes have been enumerated for this S 3 ’^ndrome. 
These may be grouped under the following headings: 1) prolonged shock from 
anj^ cause; 2) trauma; 3) hemoglobinemia; 4) toxins, bacterial or chemical; 
5) sensitization reactions; 6) radiation; 7) anoxemia. 

It was my observation that those cases in which acute tubular nephrosis de¬ 
veloped secondary to severe battle injuries and multiple transfusions (average col¬ 
loid replacement required per patient, 6000 cc) were no more severel}’- wounded 
(muscle damage and shock, etc.) than other patients who did not ha\'e acute 
tubular nephrosis. Possibl}'- those patients who did not have acute tubular 
nephrosis had a greater glomemlar filtration volume per minute during their 
period of shock than those who developed renal insufficiency. This ma}”- have 
prevented the formation of hemoglobin or myohemoglobin casts, which may in 
turn be one of the pathological causes of oliguria. Oliver® believes that the im¬ 
portance of tubular casts, acting as “plugs” in the tubular system, has not 
been appreciated in the causation of oliguria. The thought occurs to one that, 
adding an osmotic diuretic to Red Cross blood, e.g., sorbitol or mannitol, might 
maintain a higher filti’ation rate per minute in the kidneys of these se\'erely 
wounded patients and, perhaps, prevent or minimize the development of acute 
renal insufficienc 5 LThe “plugging” effect of casts probably applies only to a 
small percentage of cases of oliguria. In battle injuries, however, where large 
amounts of type 0 blood are used, I believe the incidence of hemoglobinemia 
and resulting cast formation is much higher. Hence, it would seem logical to 
try to prevent this group of anurias by adding an osmotic diuretic to the blood 
used by the military services. 


CLINICAL COURSE 

The clinical course of acute tubular nephrosis is fairly uniform regardless 
of the numerous causes, because of the time necessary for the kidney to regenerate 
from the insult causing the syndrome. Swann and MerrilP ha^m recently given an 
excellent discussion of this syndrome. 

Oliguric phase. This is the period of reduced urinary output, in which the 
volume is less than 400 cc/day. It comes on immediately after the injuiy and 
lasts a variable period, ranging from a few days to several weeks. The average 

® Oliver, J.: New directions in renal morphology: A method, its results and its future. 
Harvey Lect., 40: 102, 1944-45. 

® Swann, R. C. and Merrill, J. P.: The clinical course of acute renal failure. Med., 32; 
215-292, 1953. 
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duration of tins phase, as found bj'- the Army Rcsearcli Team' was 9J.< days. 
During the period of oliguria the patient’s blood pressure starts to rise about the 
third to fifth day and the danger of coma and/or con\nilsions presents itself. The 
cerebral signs are probably due to cerebral edema secondary to overhydration, 
electrolyte imbalance, hypertensive encephalopathy, and uremia. 

The period of oliguria, in addition to electrolyte and nonprotein nitrogen 
imbalance, is marked by poor wound healing and anemia. Finoh'” showed that 
there was a delay in the uptake of Fc in renal disease. The factors of increased 
hemolysis and toxic depression of bone marrow from associated infections also 
contribute to the degree of anemia. The anemia, the marked catabolism, and the 
poor protein intake during the period of oliguria probably account for the poor 
wound healing. 

During the oliguric phase there may be gastrointestinal symptoms such as 
nausea, vomiting, and possibly diarrhea. Severe gastrointestinal bleeding may 
develop with higher levels of uremia. 

Diuretic phase. The oliguric phase is followed by the diuretic phase, in which the 
urine volume is greater than 500 ec per day. It is during this phase that the 
selective absorption of the tubules is faulty and there is a marked loss of sodium, 
potassium, and bicarbonate ions. This salt wastage by the kidneys may continue 
for weeks or months, so that these electrolytes must be watched carefully and 
replaced. Interestingl}' enough, the nonprotoin nitrogen remains elevated even 
though the urinary output is high. Probably this is due to increased tubular 
absorption during the period of recovery. I\’hatevor the cause the nonprotoin 
nitrogen does not return to normal limits for several weeks following the onset of 
diuresis. 

During the firet 7 to 10 days of the syndrome the principal causes of death 
are pulmonary edema due to overhydration, and cardiac arrest secondary to 
hyperkalemia. In the diuretic phase the principal causes of death are overwhelm¬ 
ing infection and electroljde imbalance. 

DIFFERENTIAL DIAGNOSIS 

Acute tubular nephrosis must be ditfeientintcd from oliguria secondary to 
dehydration; primary renal disease, much as acute glomeiulonephritis, acute 
pyelonephritis, or acute exacerbations of chronic glomerulonephritis; bilateral 
ureteral obstruction secondary to calculi, sulfa crystals, or metastatic carcinoma; 
and renal vascular lesions much as venous or arterial thrombosis. 


TREATMENT 


General. After the syndrome of acute tubular nephrosis has been recognized, 
immediate steps should be taken to control the cause, whatever that may be. An 
accurate historj' of the intake and the output must be obtained to determine the 
amount of overhydration present and to help the regulation of the fluid balance. 
Of course an accurate intake and output chart must be maintained throughout 
the entire treatment. It is important to insert a retention catheter for more ac- 


Finch, C. A., S.TOyer, C G Pracock W. c and Fluharly, R. G.: Iron metabolism, 
Utilization of IV radioactive Fc. Blood, 4:905,1949. 
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curate measurements, the bladder being irrigated dailj' with a measured amount 
of 1:2000 zephiran solution in order to keep the catheter patent. 

An electrocardiogram should be taken as soon as possible to serve as a basis for 
future comparison, as this is a sensitive means of evaluating hyperkalemia. A 
daily electrocardiogram should be taken thereafter to obser\’e the effects of 
hj'^perkalemia and/or cardiac insufficiency. As the plasma level of potassium 
rises it will be necessary to take electrocardiograms more often in order to deter¬ 
mine the rapidity and degree of potassium intoxication. Merone}'' and Herndon” 
point out that the degree of potassium may be much greater than the plasma 
level of potassium would indicate, if there is hypocalcemia, secondaiy to the 
h 3 '-perphosphatemia produced bj’^ the renal insufficiencj\ This is the basis for the 
treatment of the acute hj'-perkalemic emergencj’' with calcium gluconate. 

Bail}’- determinations of plasma potassium, sodium, chlorides, phosphates, 
calcium, complete blood count, CO 2 combining power, and hematocrit are essen¬ 
tial to the proper handling of the electroljde and fluid balance. The patient should 
be weighed dail 3 ’’ to determine the degree of catabolism and overh 3 ’^dration. If 
possible, a daily blood culture should be taken. If the culture is positive, then 
antibiotic sensitivit 3 ’' tests should be imn on the organisms to determine the most 
effective antibiotic. 

Cardiac and cerebral complications. The reader is referred to Hopper,'- ]\Iur- 
ph 3 ’-,'® Swann,® Corcoran'*' and Iseri'® for the treatment of cardiac failure and the 
cerebral complications occurring during the course of acute tubular nephrosis. 
It should be emphasized that a commlsion liberates a large amount of potas-sium 
into the plasma. With h 3 y)erkalemia prior to the con\’ulsion, a sudden plasma 
increase of potassium may be fatal. 

Fluids and caloric intake. I believe that a more accurate knowledge of fluid and 
caloric intake can be determined if the intravenous route onl 3 ’’ is used. B 3 ’' deleting 
oral feedings one can prevent the absorption of any additional potassium which 
may be in the diet. A slow, continuous drip through a venous cannula of P 0 I 3 ''- 
ethylene tubing serves as an excellent method of administering fluids, electrolytes, 
glucose, and medications. 

ICnowdng the pathological lesions in the kidne 3 "s and the ever present danger 
of pulmonaiy edema, the intake of water should be kept at an absolute minimum. 
Practical^ all of these patients are overh 3 '^drated and hence it is unwise and un- 
necessar 3 '' to replace all of the dail 3 '^ insensible loss of water. The amount of water 
to be administered can be calculated by adding 250-400 cc (3^ to H of 
estimated dail 3 ’’ insensible loss) to the volume of urinar 3 ’' output, the estimated 
amount of water in the stools, and the amount of water obtained from gastric 

” Meroney, W. H. and Herndon, R. F.: Ionic interrelationships and potassium into.xica- 
cion. To be published. 

Hopper, J., O’Connell, B. P. and Fluss, H. R.; Serum potassium patterns. Ann. Int. 
Med., 38: 935-954, 1953. 

’’ Murphy, F. D.; Acute toxic nephrosis. Postgrad Med., 12: 191-200,1952. 

” Corcoran, A. C.: Advances in treatment of acute and chronic renal insufficiency. 
J.A.M.A., 153: 1233-1236, 1953. 

Iseri, L. T., Batchelor, T. hi., Boj'le, A. J. and Mj'ers, G. B.: Studies of fluid, electro¬ 
lyte, and nitrogen balance in acute renal insufficiency. A.M.A. Arch. Int. Med., 89: 
188-215, 1952. 
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suction and/or vomiting. To this small amount of water (500-750 cc) must be 
added all the necessary calories, electrolj’tes, and medications needed to sustain 
the body. Thus, it is necessary to use hypertonic solutions of glucose and elec¬ 
trolytes. Meroney' used 25 per cent glucose solution, 3 per cent sodium chloride 
solution, and 7*.^ per cent sodium bicarbonate solution. Golden'® has shown that 
hypertonic glucose solutions may cause a glucose nephrosis. Possibly a hypertonic 
solution of fructose, which is metabolized more readily than glucose, or a hyper¬ 
tonic fructose and neutral fat solution would be best for its protein sparing effect. 

To the hypertonic carbohydrate solution one unit of insulin should bo added 
for every 2 gm. of carbohydrate. The insulin facilitates the metabolism of the 
glucose; in its catabolic phase of supplying calories and in its anabolic phase 
where glucose is laid down within the cell as glycogen. During the deposition of 
the glycogen within the cell, potassium is pulled intracellularly. Vitamin Bi, C, 
and K should be added to the intravenous fluids. 

It is necessary to give at least 250 cc of whole blood daily, and often more. 
This is to control the anemia and restore depicted proteins. It is given inde¬ 
pendent of the other fluids and docs not enter into the calculations for fluid 
replacement. 

Surgical consideralions. In those cases of acute tubular nephrosis that have 
sustained injury either as a result of battle injuries or surgery, it is extremely 
important that the wounds bo kept clean of necrotic tissue. When it is realized 
that the intracellular potassium concentration varies from 05 to 125 rnEq/L'" 
then one can appreciate the amount of potassium that can be absorbed from 
the disintegrating cells. This also applies to hematomas, abscesses, and to anj’- 
infection in which bacteria liberate necrotizing and hemolyzing toxins. It is im¬ 
perative that all wounds bo kept scrupulously debrided, and abscesses or hema¬ 
tomas be evacuated of their contents. In fact, one can often tell by the rapid de¬ 
terioration of the electrocardiogram or a sudden rise in the plasma potassium 
level that cither the wounds have not been adequately debrided or that some 
hematoma or abscess has been overlooked. 

Trealmeiil of hyperkalemia. The control of hyperkalemia is one of the biggest 
problems in treating these patients. Since there is no way of eliminating the excess 
potassium derived from the increased catabolism, then advantage must be taken 
of physiological and pharmacological antagonists, as well as diab'sis, if neces¬ 
sary. 

As has already been mentioned, 75-100 mEq/L of potassium are usually taken 
into the body from protein in the food. By using intravenous carboh 3 'drates and 
fats this danger cair be lessened. However, as Corcoran'* points out, one day’s 
fast releases 140 mEq/L of potassium from the catabolism of 70 gm. of protein. 
Therefore, it is most essential that as full caloric carbohydrate and fat intrave¬ 
nous maintenance be provided, as possible. 

Calcium is a pharmacological antagonist of potassium" in that the toxic ef- 


'* Golden, K. F. and Prior, J. T.: Glucose nephrosis with renal failure in a patient with 
Laennacs cirrhosis. Ann. Int. Jled., 39:130S-1315.19S3. 

mo mm llccent advances in potassium metabolism. Am. J. Med. Sci., 226: SS- 

lUo, 1U5.3. 
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fects of potassium are accentuated b}-- hypocalcemia (usualb^ present with the 
hyperphosphatemia of renal insufficienc}^ while the toxic effects of a high plasma 
potassium can be alleviated temporarily, by calcium gluconate intravenously.'*' 
17 .18 However the effects of ionic calcium in a continuous intravenous drip are of 
relatively short duration, 2 to 12 hours, so that the procedure should be used only 
in emergencies. It should also be mentioned that a second course of calcium, to 
control the effects of hyperkalemia, is not so effecti^'e as the fii'st. In regard to 
the amount of calcium gluconate needed to reverse the to.xic effects of potassium, 
this can only be ascertained b}^ watching the effects on the electrocardiogram, 
as it ma}" require 5 to 15 gm. or more to overcome the to.xic effects. 

A more effective ion in controlling hyperkalemia is sodium. Most authors 
writing on the subject mention the striking tendency for sodium to fall. Iseri'* 
belie^ms that this is due to the administration of disproportionatel.y greater 
amounts of water than electolytes, to greater cellular uptake of sodium, to the 
shift of water from cells to extracellular fluid, and to the loss of electolytes 
through other channels. One important cause that he fails to mention is the 
reluctance of the physician to give sodium ion to the oliguric j^atient in the mis¬ 
taken belief that it will cause pulmonary edema, while actuall}’’ it is the overhy¬ 
dration that is the cause of the pulmonary edema and not the hypernatremia. 
One other mechanism Avhich has not received too much consideration is the ion 
shift that occurs with changes in the pH of the extracellular fluid (EOF). Keat¬ 
ing'" showed in the nephrectomized dog that when the pH of the EOF was de¬ 
creased b 3 ’' saline or ammonium chloride infusions, the pota-ssium in the EOF 
actually increased, thereb}^ proving that acidosis causes a shift of potassium 
out of the cell and sodium shifted into the cell. However, when the pH of the 
EOF was raised b}'' sodium bicarbonate solution there was an actual decrease in 
the amount of extracellular potassium. Therefoi'e, since the end products of 
catabolism are acid, and there is no way for the body to excrete the accumulating 
acid radicals, acidosis develops,'" and the sodium ion migrates intracellularly 
at the same time, displacing some potassium ions into the ECF. 

There is probabty a great deal of sodium lost from the extracellular fluid 
into hematomas and areas of inflammation b 3 '' osmotic diffusion into these areas 
of high potassium concentration. 

It follows that it is of great importance to maintain the plasma sodium as 
near normal (or slightly above normal) as possible in order to prevent acidosis 
and the resulting potassium shift to the ECF. Clinical evaluation has shown this 
to be true. There is no danger of pulmonary edema as long as the water intake is 
restricted. Numerous cases showed a marked fall in plasma potassium Avhen the 
plasma sodium was brought up to normal or to higher than normal A’alues. The 
sodium is best given in the form of sodium bicarbonate or sodium lactate, unless 
the chlorides are markedly Ioav. 

“Merrill, J. P., Levine, H. D., Somerville, W. and Smith, S. Ill: Clinical recognition 
of "oute potassium into.xication. Ann. Int. Med., 33: 797, 1950. 

“Iveating, R. E., Weichselbaum, T. E., Alanis, M., Margraf, H. W. and Elman, R.: 
ine movemeiR of potassium during experimental acidosis and alkalosis in the nephrec- 
tomazed dog. Surg., Gynec. & Obst., 96: 323-330, 1953. 
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Vuothei cousenatnc measiuo that can be used to deciease the plasma potas¬ 
sium IS to initiate dial rhea m the patient iMth some nonelectrolj to cathaitio 
Tlieie IS a large amount of potassium lost in the fecal contents This, of couise, 
lequncs that caiofiil and frequent plasma clcttroljle lo\els be urn m Older to 
1 eplace the iictessai v sodium and chlorides lost, as u ell as \ olumo foi ^ olume 
M ator replacement 

The specific exchange lesiiis, e g SKF No C48, are of definite \ aliie in iemo\ mg 
potassium by osmotic exchange Houeiei, in the complicated ciitically Mounded 
cases, Mitli lenal insufficiency, the catabolism is so gieat that these resins can 
not Keep up Mith the hboiation of potassium into the ECF But in the cases seen 
in (icilian piactice they Mill be of definite \alue They aie piobably best used 
lectally as tins method gnes the phjsician moie contiol o\ei the absoiption of 
Matci and sodium, by limiting the amount of time the losiiis aie alloMcd to re 
mam m the Iom er colon 

Of couise the most cfTcctne method of tieating hjpeiKalemia and uienna is 
by dialysis Tins method has giadually ecoKcd ns an important adjunct to the 
tieatinent for these patients but should only be used if the clinical management 
has gotten out of hand or to eliminate the effects of uiemia In those cases le- 
sulting from battle injuries, Mlieie theie has been laigc amounts of tissue damage, 
the “aitificial kidticj” is much moie important This is duo to the gieatoi 
amounts of potassium liboiatcd bj the neciotic tissue and the incieased late of 
inciease of the nonprotein nitiogcn The lesults of the use of dialysis b\ the 
research team m Koica Mill be published bj'- the Army Reseaich Team ‘ INIoi 
nil’ has gueii an excellent lOvicM of the uses and the indications foi the aiti 
ticial kidney in ciMlian piactico 

SUMMAnX 

The syndiomo of acute icnal insufficiency maj be induced by multiple causes 
Minch may be classified simply as follons 1) piolonged shock fiom any cause, 
2) trauma, 3) hemoglobmemia, 4) toxins, bactenal oi chemical, 5) sensitisation 
reactions, 6) ladiation, 7) anoxemia 

Whatecei the cause, the pathological pictuie and clinical couise aie essen 
tnlh the same Pathologically thcie is cloudy sMclling and necrosis of the 
nephion, Mith the most maiked changes m the tubulai system Theic is piecipi 
tation of myohcmoglobin, hemoglobin, and other proteins Mitlnii the tubules, 
piobably pioducmg a mechanical blockage to the floM of mine The clinical 
course consists of the oliguiic phase lasting about 10 days, and the diuietic 
phase Minch extends oxer seceral Meeks Duimg the foimei tlieie aie piofound 
metabolic changes 1) elec ation of nonprotein nitrogen, 2) acidosis, 3)hvpciphos- 
phdtenna and reciprocal hypocalcemia, 4) accumulation of toxic metabolites, not 
Mell defined, and 5) most impoitant, hyperkalemia 

The mechanism of hyperkalemia desenes emphasis because of its due effects 
and the special efforts lequiied to combat it Sources of the incieased potassium 

Alcrnll J P Tlic use of the artificial kidnea in the treatment of uremia Bull Ncu 
1 ork Acad Med , 28 528-531 1032 
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in the blood are: 1) tissue breakdown from extensive wounds, infections, and 
hematomas, 2) catabolic mechanisms incident to diminished caloric intake, 3) 
acidosis vdth the resulting ionic shift of potassium from the cells to the extra¬ 
cellular fluid. 

The diuretic phase is characterized by electolyte depletion and, therefore, 
continued vigilance is necessary. The nonprotein nitrogen remains high for a long 
time. These unusual changes are no doubt due to faulty absorptive mechanisms 
in the regenerating epithelium. 

Death, when it does not occur from associated wounds or overwhelming 
infections, usually occurs from pulmonaiy edema due to overhydration or 
cardiac arrest secondary to hj’-perkalemia. 

The principles of treatment are: 1) careful regulation of fluid intake, with 
particular care not to overwhelm the patient with fluid that cannot be excreted; 
2) regulation of acid-base balance; 3) maintenance of caloric intake; 4) small 
frequent blood transfusions to control anemia and restore depleted proteins; 
5) antibiotics and vitamins; 6) dialysis, b 3 ’' means of the artificial kidne}^ in 
severe cases; and 7) the control of h 3 ’'perkalemia. Emphasis is placed upon the 
use of electrolyte antagonists to pota.ssium, and particular^ the use of adequate 
amounts of sodium. 

The use of an osmotic diui'etic, such as sorbitol or mannitol, is suggested in 
Red Cross blood, as a means of maintaining glomerular filtration during the first 
critical hours of shock following injur 3 ’-, and thereb 3 '’ possibl 3 ' preventing the 
mechanical blocking of tubules Ity precipitated proteins. 

The care of these patients is difficult, tedious, and tr 3 dng in the extreme. But 
it should ever be kept in mind that once over the critical oliguric phase, the 
kidne 3 " will probabl 3 ’’ be restored entirety to normal. This wonderful regenei’ative 
capacity justifies all efforts. The rewards are great. 

603 Mayer Bldg., Porllarid 5, Ore. 
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TREATMENT OF ACUTE UREMIA 
WALTER A. KEITZER 

When oUguvia or anuria is present for several clays, the resultant renal in¬ 
sufficiency is reflected in the chemical blood tests as an increase of the nitrogen, 
phosphoms, potassium and acids; and as a decrease in the sodium chloride, 
calcium, CO> combining poever and red blood count. During this early period, 
the patient is usually able to take fluids, food and feels fairly well. This is called 
the pre-uremic phase. After 4 to 7 days of acute renal insufficiency, a clinical 
syndrome occurs called acute uremia.' This uremic phase is recognized bj’ mental 
contusion, marked abdominal distention, continuous vomiting, hiccups and 
jerldng of the extremities. How rapidly the patient changes from the pre-uremic 
to the uremic phase depends upon bow well the patient has been treated. The 
diuretic phase may begin any day after the onset of anuria up to the thirty-first 
day provided that the patient will live that long. This final phase represents 
regeneration of the kidneys. From the standpoint of therapy, it is convenient 
to classify the ctiologic agents in three major groups: 1) obstructive uropathies; 
2) fluid and electrolyte imbalances; 3) intrinsic renal lesions. 

ACUTE UnEMIA SECONDARY TO OBSTRUCTIVE UROT.rTHIES 

Obstructive lesions of the urinarj' tract may occur anjnvhere from a stricture 
of the urethral meatus to blockage of the renal collecting tubules by sulfa or uric 
acid crystals.* A good history of the patient, plus a cystoscopy and retrograde 
pyelogram will make the diagnosis as well as cure many of these patients. A 
few case reports u-ill illustrate the usual conditions seen in the practice of urology. 

Case 1. C. C., a man aged 32, was admittcrl as an emergency' with mental con¬ 
fusion, anuria and pain and tenderness on deep p.alpation of right loin. The blood 
urea nitrogen was 133 mg. per cent. Cystoscopy and retrograde py'elogram re¬ 
vealed a solitary right kidney with rupture of a hy'dronephrotic pelvis (fig. 1. 
A). A simple nephrostomy relieved the hy'dronephrosis and resulted in rapid 
diuresis and cure. A check-up pyelogram showed a fairly' normal kidney' 
(fig. 1,5). 

Case 3. R. A., a woman aged 38, was admitted to the general surgical service 
for removal of a large ovarian cy'st. She was totally' anuric for 4 days postopera- 
tively', when cystoscopy and retrograde py'elogram showed severance of the 
left ureter with the upper segment tied and ligature of the right ureter (fig. 2, 
A). The blood urea nitrogen was 88 mg. per cent, blood pressure 158/88. Marked 
abdominal distention and moderate edema wore present. The upper end of the 

Read at annual meeting, North Centra! Section of American Urological Association, 
Detroit, Mich. October 7-0, 1054. 

T A nerdon, R. F.i The management of acute renal insufiicieDcy. 

0. A. i\i. A., loo: oi7, 1054. 

Acute uremi.a secondary to obstructive uropathies: 1) congenital strictures of meatus; 
-1 congenital contraction bladder neck; 3) bladder neck obstructions, acquired; 4) bilateral 
ureteral obstructions due to stones or tumors; 5) bilateral hydronephrosis due to aberrant 
vessels or bands; 0) obstruction of collecting tubules duo to sulfa or uric acid crystals. 
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left uieter Mas implanted into the dome of the bladder, and the hgatuie of the 
light iiretei was leiiimod nitli a splinting cathetoi loft indncllnig A lesidual 
stnctiiie of the right uieter Mith some hvdionephiosis icsulted (fig 2, B) 
Acute uieniia may occm fiom eitliei acute or chioiiit obstuietno conditions 
that produce an acute anuria 

ICUTE UnUMlr SECONUAUI to FIjUII) AM) ELI CTliOEYTE niBrLAAC'L& 

The gioup of lesions* that cause icnal insufliciency from fluid and electrolyte 
imbalances is a large and niipoitant one Although the disease is piimaiily of 
some other oigan, the lesultant fluid oi electioljto imbalance reflects itself 
tlnongh the kidney, lesnlting in iciial nisuftniciuy - Clinical nieinia may not 
occm since ticatinont of the undeilying cause Mill effect a rapid (ure If the leiial 
insufficiency poisists foi scioial daj's, then degeneiatue changes occm m the 
kidney parenchyma and force the iiatient into the thud gionp of iiitinisic 
lesions of the kidiie 3 ' Such a condition is niaiij’ times fatal 


ACUTE UREMIA SECONDCRl TO IMItlNSIC RENAL LESIONS 


The thud group of etiologio agents that piodiice acute renal iiisufficiencj’ are 
those directl}’ atTcctmg the kidnej' paiciichj'ma Thoj’ are the most seiioiis and 
difficult to treat Once the kidney damage has occm icd, no nniounl of suigoij' oi 
forcing of fluids will bo of an}' \alue, but on the coiitiarj may nidiice a lajiid 
onset of clinical uioinia and death hluch progress has been made duiitig the 
past decade in pievontion and tieatmeiit of tins group, perhaps stimulated by 
Kolfi’s’ classio do\ olopment of the artificial kidnej' During this period the mor¬ 
tality late in acute memia is said to have been levoised from 90 per cent death 
rate reported by Iaick6‘‘ to a sunical rate aNcragmg 75 per cent (Bull et nl ‘ 
and Jluirliead et al) ® It has been out e\peiicnce that the mortalit}' late of acute 
meniia is still o\ ei 50 pel cent Much of this is based upon seeing a lai go number 
of cases of teiiniiial acute uiemia patients sent to ns foi dialj’sis 
Many names have been used to dcsciibc the intrinsic gioup of lesions such as 
loMci nephron nephiosis and meicury ncphiosis Ilegaidlcss of the agent, they 
all hare the coiiimon cliaiaoteiistic of acute lonal failmo Although the patho 
logical process may differ slightly, the one common deiiomniatoi is the ability' of 
the kidiiej's to legoiierate and function again, that is, piocided the patient 


Acutouremn‘’Ccondary to lUndand clcctroKte imbaliince 1) vomituiK,protracted, i e , 

intestinal obstruction, 2) di irrliea, le , cliolcr i, diseiitery, etc , 3) fistula from smtill 
intestine, 4) intestinal licmorrh igc, 5) abortion, septic, 6) cardiac failure, 7) dcliidration 
loliowing surgen , S) lie'll stroke, 9) diibetic icidosis, 10) uldisoni in crisis, 11) atomic 
mid \ m irrai iitioii, 12) allergic reactions, 13) nnosii, i e , cirdiic standstill, 14) infec- 
tions ot severe toMcilj , 15) iiitruasciilai licmoUsis, IG) iiiilinoniin infarct, 17) poison oak, 
IS) mushroom poisoning, 19) li itifraun 

lOsV'"'*'''"'’ ^ I’hi siologaal basis for anuria I'roc StaR Meet , Mino Clinic, 29- 05, 

gidV^s"'^! ^1943 T J Artificial kidnei, diiljzer Mith gre It area Geneesk 

t nI','’"?'' nephron nephrosis Mil Surg , 99 371-3%, 1940 
Lancet 2 mil Lone, K G Conservative treatment of anuric uremii 

Mcd^^M*'*'5')S'/olO^ ’ and Giollmaii, A Acute renal insnllicicnev krcli Int 
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Table 1. Acute uremia secondary to intrinsic renal lesions 


Circulatory. 

B. Nephrotoxic. 

C. Glomerular-Tubular. 

1. Traumatic shock | 

1. Bichloride mercury 

1. Acute glomerular 

2. Surgical shock 

2. Bismuth 

1 nephritis 

3. Obstetrical shock 

3. Potass, dichromate 

[ 2. Bilateral cortical 

4. Transfusion reaction j 

4. Potass, chlorate 

necrosis 

5. Crush syndrome ' 

j 5. Ethylene glycol 

3. Fat emboli 

6 . Burns, severe 

6 . Sulfonamides 

4. Eclanijisia 

7. Hepato-renal sj’iidromc 

7. Barbitals j 

5. Toxemia of pregnancy 

S. Aortograms 

8 . .\spirin 

6 . Amniotic fluid emboli 


lives long enough for this to take place. Apparentl}’- regeneration starts aImo.st 
immediatel}'’ after the renal damage has occiiri-ed. 

The intrinsic group of agents producing acute uremia may well be classified 
into three sub-groups: 1) circulatory; 2) nephrotoxic; 3) glomemlotubular. 

PREVENTION OF ACUTE UREMIA FROM INTRINSIC CIRCUL.VTORY ORIGIN 

The prevention of acute uremia arising from the intrinsic circulatoiy origin 
has a wide field of application (table 1). Surgical, traumatic or obstetrical shock 
associated with hemorrhage is one of the most common causes of acute uremia. 
A state of shock of several hours’ duration frequentl}’- results in anuria. Vigorous 
efforts should be made to bring the patient out of shock by I’apid restoration of 
the depleted blood volume with whole blood. Where no blood is available, then 
plasma expanders should be used. Pooled plasma is not onl}’- expensive but 
carries the additional hazard of acute hepatitis. 

Acute uremia following mismatched transfusions is difficult to explain but it 
occurs in spite of all efforts to prevent them. If careful watch is kept on the pa¬ 
tient bj'^ the nurse when a reaction occurs, immediate discontinuance of the 
transfusions vdll often prevent anuria. It has been shown that when less than 
300 cc of mismatched blood has been given,^ serious results did not occur, whereas 
the full 500 cc carried a mortality of 50 per cent. Immediate alkalinization with 
intravenous soda bicarbonate* is said to help prevent the formation of acid hema- 
tin casts. Using the theoiy that alkalinization will prevent acid hematin, all 
the patients on our sendee receive 11.75 gm. of soda bicarbonate in water to 
be given intravenously just before the transfusion. Over a period of 14 jmars no 
patients on our service had hemol 3 '’sis although we do not know of an}’' mis¬ 
matched transfusions being used. However, during the same period at least one 
or more mismatched transfusions rvere given to other patients each j’ear. Anti¬ 
histamines will not prevent the hemoWtic reactions. Acute hemolysis following 
transurethral surgeiy can be prevented b}’’ using gh'^cine as the irrigant. 

PREVENTION OF ACUTE UREIHA OF INTRINSIC NEPHROTOXIC ORIGIN 

Xephrotoxic agents are a common source of acute uremia (table !)• The}’’ are 
nianj’- times overlooked as the causative agent. It is well known fact that alkalini- 

' Daniels, W. B., Leonard, B. W. and Holtzman, Saul: Renal insufficiency following 
blood transfusions. J. A. M. A.,116; 120S, 1941. 

® Varnei', J. H., Cohen, J. K. and Cawley, J. J.: Successful treatment of mismatched 
blood transfusion. J. A. M. A., 145:978,1951. 
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nation will prevent precipitation of acetyl wystals of the sulfa drugs but it will 
not prevent the nephrotoxic reaction. Since the sulfa drags arc so commonly 
used, they must always bo under suspicion as the cause of anuria. Carbon tetra¬ 
chloride is another drug that is commonlj' overlooked as the source of acute 
uremia. Inhalation of the fumes in a closed space plus the consumption of al¬ 
cohol may produce both acute li\-or and kidney damage. Bichloride of mercury, 
arsenic and gold poisoning require the immediate use of BAL, 5 mg./kg. followed 
by 2.5 mg./gm. every 2 hours for the fimt 24 hours. This, in combination with 
other treatment, will often prevent acute kidney damage. Phenobarbitals, as¬ 
pirin, and bromides can bo dialyzed out of the patient, before kidney damage oc¬ 
curs, by moans of the artificial kidney. 

TREATMENT OF THE PIIE-UREMIO PHASE 

Three fundamental principles arc used in the treatment of the pre-uremic 
phase: 1) Restrict fluids to prevent pulmonary and cerebral edema, 2) Reduce 
nitrogen catabolism. S) Electrolyte balance should be kept as near normal as 
the situation requires. Those principles are based on the regeneration and func¬ 
tion of the kidneys with acute renal failure. Renal function may return aiy' time 
from the third to the thirty-first day after onset of anuria. The problem is then 
to keep the patient alive until a return of normal kidney function. 

FLUIDS IN THE PRE-UREMIC PHASE 

Fluids should bo lestriotod to 800 cc daily plus the previous 24 hour output of 
urine, vomitus, estimated diarrhea loss, fistula drainage, and gastro-intestiiial 
suction. If the patient is already edematous, then only the previous day’s output 
is replaced. Dehydrated patients should not be ov’erloaded with fluids. Fever 
requires some additional fluids. Most patients can take fluids by mouth at the 
onset, but eventually require parenteral administration. Glucose 10 per cent in 
w.ater is the best solution. Salt solutions as a rale are contraindicated. 

Weigh the patient daily. Any gain in weight is probably due to fluids. An ac¬ 
curate intake and output record is kept. An indwelling catheter is always inserted 
with direct drainage to a sterile bottle. At least twice a day the catheter is ir¬ 
rigated with a measured amount of fluid to determine the patency. 

PROTEIN CATABOLIS,M IN THE PRB-UREJIIC PHASE 

I he diet is carefully controlled to reduce protein catabolism. This is a high 
fat, high carbohydrate, low protein, salt and potassium diet. Lip-O-Mul (Up¬ 
john) has been found to be the most satisfactory food supplement as a 50 per 
cent solution, either 40 cc per hour by mouth or 1000 cc per day by stomach 
tube. This will provide adequate calories. If food is not tolerated then glucose 10 
per cent in rvater intravenously 1000 to 1200 cc per day will give from 400 to 500 
c.alories. A caloric intake will help prevent acidosis of starv'ation. Cortisone is 
contraindicated. Testosterone 50 mg. daily helps nitrogen balance. 

Fever, infected tissue, pools of blood and proteins in the diet will markedly 
increase the nitrogen retention. Adequate doses of antibiotics should be used to 
eontiol infection .and prevent pneumonia. Adequate drainage of abscesses and 
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vigorous debridement of wounds are important. Frequent change of position 
essential. 


ELECTROLYTE BALAXCE IN THE PRE-UREMIC PHASE 

Acidosis progresses very rapidly due to the accumulation of acids. When the 
CO 2 combining power falls below 20 volumes per cent, some type of corrective 
therapy is indicated. No attempt is made to restore the CO 2 to normal since the 
acidosis is due to accumulation of acids rather than to a loss of base. Sodium 
bicarbonate in 3 per cent to 5 per cent solutions freshlj’- prepared will effect a 
rapid improvement. The use of 1/6 molar lactate will give a more gradual rise. 

H 3 ’^pochloremia is quite common as a result of vomiting. Here again no at¬ 
tempt is made to restore the sodium of chlorides to normal because pulmonarj'- 
and cerebral edema or cardiac failure ma 3 '' result. Where the sodium is low and 
the potassium high, careful replacement will help combat the potassium. 

Hyperpotassemia is b 3 ’’ far the most important and dangerous electrolyte caus¬ 
ing the maiorit 3 ’' of deaths from cardiac standstill. Potassium is derived from 
tissue damage, blood destmetion, diet and blood transfusion. A dail 3 ’' blood po¬ 
tassium and electrocardiographic stud 3 ’’ should be made to follow the progress of 
potassium. There are several methods of combating excess potassium such as 
continuous intravenous glucose with or without insulin, one unit per 3 gm. of 
glucose; continuous slow intravenous calcium gluconate; intravenous normal 
saline but not continuous; and digitalis. Ion exchange resins may be tried but are 
usually not effective in these sick patients. As a i-ule, the blood pressure rises dur¬ 
ing the pre-uremic phase but with potassium intoxication the blood pressure 
falls and the heart sounds become weak along with generalized muscular weak¬ 
ness. 

The red blood count is markedly reduced in acute uremia. This is a difficult 
problem to solve because all transfusion blood has considerable potassium and the 
older the blood the more it contains. With an alread 3 '^ elevated blood potassium, 
the giving of several transfusions ma 3 ’- prove fatal. We have observed this to 
happen on several patients. It is best to disregard the blood count unless it is 
below 2 million, then onl 3 '' small transfusions of freshl 3 '’ drawn blood or washed 
packed red cells should be given. No attempt should be made to return the blood 
count to normal. 

Calcium is usually depressed while phosphorus is elevated paralleling the po¬ 
tassium. Calcium is a direct antagonist to potassium but must be given as a 
continuous drip to be of any value. Meroney and Herdon^ believe that digitalis 
has an additive effect with calcium in combating potassium. The 3 ^ feel that 
giving calcium and digitalis together when a dial 3 '^sis is applied ma 3 " pro^m dan¬ 
gerous by removing the potassium leaving the patient with digitalis intoxication. 

TREATMENT OF THE ACUTE UREMIC PHASE 

The acute uremic phase occurs an 3 nvhere from the third to the twelfth day 
after onset of the acute renal failure. This phase can be recognized 1)3’' the presence 
of marked abdominal distention, continuous vomiting and hiccups, hyperactive 
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muscles with intermittent twitching and jerking of the extremities, occasional 
carpo-pedal spasm, mental confusion, coma and various degrees of cyanosis. 
The blood pressure is usuallj'’ elevated to lij’^pertensive le^’^els unless the to.xicit}'- 
of potassium produces hypotension with muscular weakness. Pericarditis is a 
serious sign. Edema ma}’- be present with cerebral or pulmonary edema at times. 

When clinical uremia appears and diuresis has not begun, then we are treat¬ 
ing a patient whose chances of survival are less than 50 per cent. 

The time to do artificial dialysis is not after clinical uremia has occurred but 
rather just before it appears. The application of the artificial kidney is not too 
difficult and apparentl}'- is a fairl}^ harmless procedure. Potential bleeding has 
been no contraindication. With artificial dialj'^sis b^’’ means of the mechanical 
kidney, the waste nitrogens can be reduced to safe levels, the electrolytes placed 
in balance and if the patient is edematous the fluid can be ultrafiltrated out at 
the rate of over 1000 cc per hour. 

We use our own modification of the Skeggs-Leonards artificial kidney with IG 
units instead of the 12 units (figs. 3,4, 5). Tliis will induce the blood urea nitrogen 
40 mg. per cent per hour so that 4 hours’ dialj^sis will accomplish all that is neces¬ 
sary. 

Case 3. E. B.,aged 49, had a dilatation and curettage for hemorrhage because 



Allen-Keitzer modification of Skengs-Leonards artificial kidney ready for appli- 
cation to patient. Sixteen units in dialyzer. 
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the red blood cell count was 2.G million, on September 5, 1954. She was given 
two units of mismatched blood, and anuria developed immediately. On the 
fifth day of anuria, she was transferred to our service for treatment. On the 
tenth day of anuria she was mentally contused, had muscle twitching, some gain 
in weight, blood urea nitrogen of 176 mg. per cent. She was diab'zed on the 
morning of the eleventh day reducing the blood urea nitrogen to 30 mg. per cent. 
On the thirteenth day dialysis commenced and the patient recovered. 

DIURETIC PHASE 

The onset of diuresis does not mean that the patient is over the critical period 
since it takes several days before the kidneys will excrete anything except highly 
dilute urine. The nitrogen wastes continue to accumulate while varying amounts 
of electrolytes are lost. The 24 hour output of salt and potassium is measured 
and replaced the following day. 


SUJIMARY 

Acute uremia is caused by manj' different etiologic agents which may bo classi¬ 
fied into obstructive uropathics, the fluid and electrolyte imbalances, and the 
intrinsic renal lesions. Prevention is worthwhile since the mortality in acute 
uremia is still over 50 per cent. 

The treatment of acute uremia is dhdded into the pro-uremic phase where three 
principles are followed: 1) restrict fluids, 2) reduce catabolism, 3) correct electro¬ 
lytes within reason. The treatment of the uremic phase requires artificial di¬ 
alysis. The diuretic phase requires careful watch of the electrolytes lost in the 
urine. 

169 S. Main St,, Akron 8, Ohio 
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STUDIES ON THE MECHANISM OF FORMATION 
OF RENAL CALCULI, I 

JAMES C. ANDREWS, CLAUDE L. A'ARBRO, ROBERT L. GOLBY and IRL T. SELL 

From the Department of Biochemistry and Nutrition, School of Medicine, University of 

North Carolina, Chapel Hill, N. C. 

•The physiological conditions which in one individual lead to the formation of 
renal calculi and in another do not, have long been a matter of urological interest. 
In considering this question, it has seemed likel}'- that the stone-forming indi¬ 
vidual is producing urine which is supersaturated, or at least more supersatu¬ 
rated, with regard to such constituents as calcium, phosphate and oxalate than 
does the normal subject. If no such difference exists, the distinction might lie 
in the degree of protection afforded b 3 ’’ urinaiy colloids or b}' some other circum¬ 
stance which might prevent precipitation. 

Equilibrium conditions in urine have been studied b 3 " Flocks. In a series of 
papers, he reported the results of determining the concentrations of calcium and 
of phosphate in samples of urine, both as passed and after shaking for a short 
time with some solid tricalcium phosphate. Alost of the data submitted b 3 '' Flocks 
concern the calcium content of the urine, before and after .shaking a 50 ml. 
sample 10 minutes with 1 gm. finely divided calcium phosphate. He designates 
the resulting change in calcium content (presumabR^ expressed in mg. Ca per 
100 ml. urine) as positive when the equilibrated sample has increased in its 
calcium content, thus denoting a previoush’- unsaturated solution, and as nega¬ 
tive when a decrease is obseiA^ed, thus denoting preAuous supersaturation. These 
values, positive or negative, are referred to as the calcium precipitability of the 
urine. 

In order to ascertain whether such principles could be applied to the urinar 3 ' 
system, we have extended and elaborated the observations of Flocks. We have 
thought it pertinent to extend the equilibration procedure to the use of other 
sohd phases besides tricalcium phosphate. For example, in spite of the higher 
solubility of secondary calcium phosphate, the usual pH of most urine samples 
would make the latter appear to be a more likely solid phase than would the 
ti’ibasic salt. We have therefore included equilibration experiments using both 
calcium phosphates. The presence of calcium oxalate in many calculi sug¬ 
gested its use in addition to the above. Furthermore, realizing that a supersatu¬ 
rated solution ma 3 ’' often be seeded and pi’ecipitation started b 3 ’' an 3 '' mechanical 
means, we have duplicated these experiments using only a small sample of glass 
wool or powdered glass as the solid phase. 

In these experiments reported below, only tricalcium phosphate and calcium 
oxalate were used as solid phases and the determinations comprised pH, calcium, 
phosphate and oxalate. The following procedures were used for these determi- 

This investigation was supported by a research grant (PHS A-24S) from tlie National 
Institute of Arthritis and Metabolic Diseases of the National Institutes of Health, Public 
Health Service. 

Accepted for public.ation January 21, 1955. 
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nations, all of which were made on the urine samples both before and after 
equilibration: 

pH. The glass electrode was used. 

Calcium was determined on the phosphate-free urine by titration irith ethylene- 
diaminetotra-acetate at pll 11 using ammonium purpurate as indicator. 

Phosphate was determined by the colorimetric method of Gomori. 

Oxalate was determined by the method of Simpson. This consists essentially 
in e.\traotion of the acidified urine with ether, subsequent precipitation of the 
oxalate as calcium oxalate and titration of the latter, in sulfuric acid solution by 
means of standard permanganate. 

EXPEnlMEXTAL 

The concentrations of the normal urinarj' constituents arc obviously subject 
to wide variations, depending on the daily volume. In considering questions of 
degree of saturation, it is the concentration of the various constituents that is 
of importance, rather than the 24-hour output. We have therefore expressed our 
analytical figures in terms of molar or millimolar concentrations. 

Filtration of samples. Since many urine samples are cloudy and it is generally 
assumed that the solid phase in such cases is amorphous calcium phosphate we 
have determined the effect of various methods of filtration. Comparisons were 
made using suction filtration through Whatman No. 42 and No. 50 papers as 
well as through fine-grade sintered glass filters. Although the differences between 
the effects of these two grades of paper were small, a somewhat better removal 
of the suspended matter was obtained with Whatman No. 50 paper. Filtration 
through sintered glass gave equally good results but was much slower. The prac¬ 
tice followed, therefore, in all subsequent work, was to filter the urine sample 
through the No. 50 paper before any equilibration studios, whether it appeared 
clear to the cj-e or not. 

The question arises as to wh 3 ', if the urine has been, before and after passing, 
in contact with a finelj^ divided suspension of calcium phosphate, it should not 
alreadj’ have attained equilibrium with that solid phase. Neiertheless, we have 
usually found that these filtered urines showed themselves to be supersaturated 
when shaken with solid crystalline phosphate or oxalate and in the interests of 
uniformity we have continued using this preliminaiy filtration. An example of 
the effect of such a procedure on a normal 24 hour sample is as follows: 

Unfilteied urine: Calcium, 2.7G X 10“^ moles per 1.; oxalate, 5.50 X 10~* 
moles per 1.; phosphate, 3.91 X 10~- moles per 1. 

Filtered urine; Calcium, 2.42 X 10“’ moles per 1.; oxalate, 4.90 X 10“’ moles 
per 1.; phosphate, 3.88 X 10“’ moles per 1. 

Decreases due to filtration: Calcium, 3.4 X 10“’ moles; oxalate, G.O X 10“’' 
moles; phosphate, 3.0 X 10“’ moles. 

The sum of the decreases of the two anions (phosphate and oxalate) is 3.G X 
10“’ moles per 1. This figure compares favorably with that of 3.4 X 10“’ moles 
for the decrease in the calcium if one is to assume that the .suspended material 
removed consisted of a small amount of calcium oxalate with some secondary 
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calcium phosphate (CaHP 04 ), i.e. a 1:1 molar ratio of calcium to phosphate. 
If, on the other hand, we assume the suspended material to be tricalcium phos¬ 
phate (Ca 3 (P 04 ) 2 ), 3.0 X 10"’ moles of phosphate would require 4.5 X 10"^ 
moles of calcium. This, plus the equivalent of the oxalate, calls for a total of 
0.1 X 10"^ moles of calcium. This amount is outside the experimental error of 
our calcium determinations and leaves us forced to assume that either some other 
undetermined cation, such as magnesium, must make up the difference or that 
Ave are here dealing with, not the tertiary, but the secondar}' calcium phosphate. 
Consideiing the fact that most normal urines have pH values averaging about 
6, and taking into account the solubilitj’’ products of these .salts and the dissoci¬ 
ation constants of phosphoric acid, it would seem much more likely that the 
amorphous suspension Ave are here removing, as Avell as formed calcuU should 
consist of the secondarj’ phosphate. Examination of the literature dealing Artth 
analyses of renal calculi re\'eals much qualitative but A'Ciy little quantitative 
data. Onlj’ on the latter could one base any calculations as to the molar ratios of 
anions and cations. Indirect eAudence, hoAA'ever, exists faA'oring the possible 
formation of the secondaiy phosphate (Melon and Dallemagne) although e.xanii- 
nation AA’ith the polarizing microscope has, in the hands of some Avorkers, given 
support to such stmetures as apatite and substituted apatites in naturallj’ formed 
calculi (Carr and Philipsbom) wlule the data reported by Jensen and by Prien 
and Frondell still lend support to the preA'alence of apatite in calculi. Neverthe¬ 
less much more quantitatiA’e evidence than at present exists AA'ould be liighly 
desirable. 

Comparisons are also of interest betAveen the solubility products of calcium 
oxalate and the calcium phosphates in AA'ater and in urine. In pure AA'ater, the 
most commonl}’ quoted A’alues are as folloAA-s: 

Ca-^ X C204 = 2.57 X 10-» (25°C.) 

Ca+^ X HPO 4 = 1.0 X 10"“ 

(Ca+^)3 X (P04)== = 1.0 X lO-^i^ 

The A’alues for the calcium phosphates are less definite due to obAuous compli¬ 
cations of hydrol3’sis etc. 

Our solubilitj' products, for calcium oxalate in urine, range, before equilibra¬ 
tion, from 0.6 to 4.6 X 10~® for both normal and stone-forming subjects. It 
should be noted that these A'alues are about 1000 times larger than the Amlue in 
pure AA’ater. IMedes, in 1932, reported that the solubility of calcium oxalate in¬ 
creases AA’ith increasing concentrations of urea. Assuming the aA’erage concen¬ 
tration of urea in urine, IMedes’ figures indicate about 1.0 mg. calcium oxalate 
monohj’drate per 100 ml. urine, giving a solubility product of 4.7 X 10"^ This, 
hoAA’CA’er, is entirety inadequate to account for our figures. EAmn at .37°C the 
solubilitj’' of calcium oxalate reported bj’ Snapper, Bendein and Polok in 2 per 
cent urea solution corresponds to a solubility product of 4.8 X 10"®, still about 
1 per cent of the A’^alues we find in urine. EA'^en after attainment of equilibrium 
AAith solid calcium oxalate, the product of the two still aA’erages 8.8 X 10"', a 
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Fig. 1. Speed of equilibration of urine witli calcium piiospliatcs. pH of urine sample: 6.5 
Curve 1. Equilibration with 1 gm. tricalcium pliospbatc per 100 ml. urine. ^ 

Curve 2. Equilibration with 1 gm. dibasic c.a\cium phosphate per 100 ml. urine, 

■value about 35 times that of pure water at the same temperature. It is obvious 
that other factors besides the urea content must bo operating. 

One feature of these studies merits special attention. Tlie conditions employed 
by Flocks in his studies consisted in shaking, presumably by hand, 1 gm. of 
tricalcium phosphate with 50 ml. of the urine for 10 minutes. We felt it to be 
extremely unlikely that a tine equilibrium could be attained in that brief period 
and have therefore made a series of longer runs in which samples of the urine 
were withdrawn at varying times and the phosphate content determined. By 
confining our determinations to this one, quickly determined constituent, much 
time was saved. 

Some of the results are shown in figures 1 and 2. These cuives were obtained 
by shaking 100 ml. samples of urine in a mechanical shaker for periods up to IS 
hours. At intervals of 10, 20 and 30 minutes and of one hour on, samples were 
withdrami, filtered and their pho.sphate content determined by the Gomori 
method. It was soon apparent that equilibrium was attained after about 4 hours 
shaking. The results of longer periods of shaking arc therefore not included in 
these curves. However their form during the firet half-hour is highly interesting 
in view of the results reported bj' Flocks. When tricalcium phosphate was used 
as the solid phase, a more or less sharp drop in phosphate content with a minimum 
reached in 10 to 20 minutes was nearly always obtained. After passing this 
minimum, the phosphate content rose to a plateau which was usually lower than 
the value in the original urine. Figures 1 and 2 show two examples of this effect 
in urines from two different normal subjects. Curve 1 of figure 1 is an especially 
outstanding example of this effect. The corresponding curve in figure 2 shows a 
less spectacular drop and is representative of the majority of urine samples we 
have e.xamined. It is evident, however, that a 10-minute period of shaking with 
tricalcium phosphate does not, in our experience, produce equilibrium results as 
regards pho,sphate. We find no correlation between the magnitude of th’S drop 
and the pll of the sample. 
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Curve 1. Equilibration with 1 gm. tricalcium phosphate per 100 ml. urine. 

Curve 2. Equilibration with 1 gm. dibasic calcium phosphate per 100 ml. urine. 

Curve 3. Equilibration with 1 gm. calcium o.valate per 100 ml. urine. 

Curve 4. Equilibration with 1 gm. powdered gla.ss j)er 100 ml. urine. 

It will be noted from cuiwes 3 and 4 of figure 2 that .shaking with either solid 
calcium oxalate or an inert solid phase such as powdered glass, has t'erj' little 
effect on the phosphate content of the urine. 

EQUILIBRATION D.VT.V 

The following experiments show, in terms of molar ratios, the reduction in the 
content of calcium, phosphate and oxalate of sevei'al samples of urine on equilibra¬ 
tion in order to obtain some clue as to the composition of the salt which precipi¬ 
tates out when the urine is in contact with a solid phase. These samples were 
obtained both from normal individuals and from some habitual “stone formers”. 
The 24-hour samples were analyzed for these three constituents both before and 
aftei about 12 hours mechanical shaking at room temperature Avith a uniform 
sample of the solid phase, in the proportion of 1 gm. of the solid to 100 ml. 
urine. In table 1 there are tabulated the results obtained b 3 ’’ equilibration Avith 
tiicalcium phosphate of tAA'eh'e different samples from fiA'e different subjects 
(tAAo noimal and three forming calculi). Table 2 records the results of the same 
treatment of the same urine samples Avith calcium oxalate. In both tables column 
1 lecoids the identity of the sample and column 2 the subject and his histor 3 L 
olumns 3, 4 and 5 record the calcium content expressed as moles per liter multi- 
plied by 10^, before equilibration, after eciuilibration and the resulting loss. 

0 6, 7 and 8 record the same data for the phosphate content using a factor 

o 10 . olumns 9, 10 and 11 record the same data as regards oxalate content 
using a factoi of 104 In column 12 is recorded the discrepanc 3 ’' betAveen the sum 
T ^ ^'u niolar terms, of anions (phosphate plus oxalate) and of the calcium, 

t AAi e obseiA'ed that Avith the tAvo normal subjects the loss b3^ precipitation 
AA as usualty definitety greater in the case of the tAvo anions than in the case of 
e ca cium shoAA ing that some other metal besides calcium Avas iiiA'oh'ed. These 
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calculations aie based on the most simple assumption, nnmeb', that any salt 
lost by piecipitation contains a 1:1 ratio of calcium to the diialent anion This 
assumes theiefoie, piecipitation of secondary calcium phosphate If lie assume, 
instead, piecipitation of the teitiaiy salt, each mole of phosphate iiould lequire 
1 5 moles calcium and the disciepancies m column 12 would be still greater It 
seems obvious that noimal subjects as a rule piecipitato, on cquihbiation a 
mixtuie of salts of calcium and of some other metal, most likely magnesium 
As would be expected, the lelative deciease m oxalate is gicatei on equihbia- 
tion with calcium oxalate while the relative deciease m phosphate is greater 
when tricalcium phosphate is used Howevei, since the molar concentiation of 
oxalate is roughly about one per cent of that of the phosphate, variations in 
oxalate content and oxalate loss have less effect on the balance betw een anions 
and cations The chief effect, especially with stone-foimeis, appears to be the 
lesult of a low ei degiee of loss of phosphate on eqiiilibiation As a result, tw o of 
onr three stone foumng subjects show a small excess of calcium loss over loss 
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Table 2. Molar ratios between toss of calcium, phosphate and oxalate on equilibrium of urine 

samples with calcium oxalate 
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of the two anions. \Miether this behavior constitutes a real differentiation be¬ 
tween the two classes of urmes is a question requiring much more extensive data. 

The solubility products in columns 13 and 14 are of interest in that, while 
they show definite decreases on equilibration, the final values are still far above 
those obtained in water solutions. The effect of all equilibrations on the pH of 
the urine sample was neither consistent nor of significant size. 

Future plans contemplate more elaborate anabases. Because of the possibility 
that a part of the calcium in the sample is not actively ionic, we propose to 
include a general determination of complexing agents and a specific one for 
citrates. The role of citrate in forming calcium complexes and its relationship to 
calculus fonnation was suggested over ten 3 'ears ago but appears to have re¬ 
ceived little attention (Kissin and Locks, Shorr and co-workers). 

SUMMARY 

Urines from both normal subjects and from subjects with a histoiy of calculus 
formation have been equilibrated with both tricalcium phosphate and calcium 
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oxalate The resulting changes in their contt nt of calcmin, phosphate and oxalate 
ha\ c been determined 

This treatment, m piacticallj all cases has resulted in a decrease in the con- 
centiation of the abo\e constituents The molar ratios of these deci eases have 
been used in an attempt to identify the salt or salts uhich precipitate out on such 
treatment To balance these molai ratios, the simultaneous precipitation of some 
othei cation, such as magnesium, must be postulated 
Investigation of the time icquiicd to attain equihbiiiim between the urine and 
the solid phase indicates a minimum of i houis Shorter peuods of shaking 
(10 to 20 minutes) produce exaggerated and temporaiy decieases in the phos¬ 
phate content, which later uses to a plateau level 
Solubility product calculations for lioth sccondaiy calcium phosphate and 
calcium oxalate show lalues foi the foimcr corresponding longhl}" to the xalues 
reported m pure water but foi the lattci \alues which aie 100 or more times 
larger than the water laliies The iioimal urinaiy content of urea is far from 
sufficient to account for this inciease 

Some differences ha^e been noted in the molar ratios of the loss of calcium, 
phosphate and oxalate on cfiiuhbiation, between normal urines and those of 
calculus forming subjects 
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Table 2. Molar ratios between loss of calcium, phosphate and oxalate on equilibrium of urine 

samples with calcium oxalate 
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2.09 

X 

10 -* 

1.01 

X 

10-5 

4 

I. S. 

2.76 

1.70 

1.05 

1.94 

l.SO 

0.14 

2.42 

1.14 

1 

28 

0.48 

5.34 

X 

10 -^ 

6.65 

X 

10 -' 


Normal 












3.06 

X 

10 -s 

1.94 

X 

10 -' 

5 

I. S. 

2.68 

2.50 

0.18 

2.24 

2.20 

0.04 

3.46 

1.55 

1 

91 

0.41 

6.00 

X 

10 -® 

9.28 

X 

10 -' 


Normal 












5.50 

X 

10 -^ 

3.87 

X 

10 -’ 

6 

I. S. 

2.47 

1.87 

0.60 

2.06 

1.90 

0.16 

3.71 

2.38 

1 

33 

1.13 

5.08 

X 

10 -« 

9.16 

X 

10 -' 


Normal 












3.55 

X 

10 -s 

4.45 

X 

10 -' 

7 

H. C. 

4.11 

4.OS 

0.03 

2.98 

2.95 

0.03 

6.97 

3.63 

3 

34 

0.60 

1.22 

X 

10 -' 

2.87 

X 

10-5 

8 

Stones 












1.20 

X 

10 -' 

1.47 

X 

10-5 

H. C. 

3.02 

2.82 

0.20 

2.30 

2.28 

0.02 

5.57 

3.37 

2 

20 

0.22 

6.94 

X 

10 -s 

1.68 

X 

10-5 

9 

Stones 












6.43 

X 

10-5 

9.50 

X 

10 -' 

H. C, 

6.70 

6 05 

0.65 

3.25 

3.25 

0 

6.92 

3.52 

3 

40 

-0.31 

2.18 

X 

10 -' 

4.64 

X 

10-5 

10 

Stones 












1.97 

X 

10 -' 

2.13 

X 

10-5 

Jt5. L. 

1 )3 

1.06 

0.37 

0.40 

0.45 

0.01 

4.60 

2.19 

1 

41 

-0.13 

6.58 

X 

10-5 

6.58 

X 

10 -' 

11 

Stones 












4.77 

X 

10-5 

2.32 

X 

10 -' 

i3, Li, 

1 77 

1.22 

0.55 

0.29 

0 27 

0.02 

3.41 

1.21 

2 

20 

-0,13 

5.13 

X 

10-5 

6.04 

X 

10 -' 

12 

Stones 












3.29 

X 

10-5 

1.48 

X 

10 -' 

E. H. 

3.03 

2.46 

0.57 

1.90 

1.88 

0.02 

2.78 

1.11 

1 . 

67 

-0.20 

5.76 

X 

10-5 

8.42 

X 

10 -’ 

— 

Stones 












4.62 

X 

10-5 

2.73 

X 

10 -' 


of the two anions. Whether this behavior constitutes a real differentiation be¬ 
tween the two classes of urines is a question requiring much more e.xtensive data. 

The solubility products in columns 13 and 14 are of interest in that, while 
they show definite decreases on equilibration, the final values are still far above 
those obtained in water solutions. The effect of all equilibrations on the pH of 
the urine sample was neither consistent nor of significant size. 

Future plans contemplate more elaborate anal 3 '^ses. Because of the possibility 
t at a part of the calcium in the sample is not actively ionic, we propose to 
include a general determination of complexing agents and a specific one for 
citrates. The lole of citrate in forming calcium complexes and its relationship to 
ca cu us formation was suggested over ten years ago but appears to have re¬ 
ceived httle attention (Kissin and Locks, Shorr and co-workers). 

SUMMARY 

Urines Horn both normal subjects and from subjects with a histoiy of calculus 
orma ion ave been equilibrated with both tricalcium phosphate and calcium 
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Taulf 1 Palicnl P It 


Specimen 

Calcium ?rcc)pitabilily Pnor lo 
H>aIuronitla*c 

Calcium ricapiiabtUlj After 
Hjaluronida«c 

First Ifornmp 
Specimen 


first ^fornmff 
Specimen 


1 

-C 0 

-s s 

-7 4 

-s s 

2 

^0 4 

-s s 

-8 S 

-11 0 

3 

-23 2 

-13 2 

-9 G 

-10 8 

4 

-2 4 

-12 0 

-14 0 

-10 0 

5 

-1 G 


-7 0 

-10 0 

G 

+4 0 

-S 0 

-0 ■! 

-7 2 

7 



-G 4 

-G 6 

S 



-10 S 

-7 C 

9 



-S 4 

-12 0 

10 



-0 4 

-13 2 

11 



-G 4 

-9 2 

12 



-2 0 

-G S 

13 



-7 2 

-4 0 

u 



-2 0 

-0 4 

13 




-2 0 


Tabli, 2 Pnliciit ir It 


Dail} Specimen 

Calcium Ptccipitabih(> Prior to 
H>aluroni4a«< 

Catfiom Prccipitabiliis After 
H^aluronidasc 

First Moming 
Specimen 


First Momme 
[ Specimen 


1 

-1 0 

-3 2 

-4 G 

-5 0 

2 

-G 4 

-7 2 

-6 0 

-S 4 

3 

-S 2 

-7 2 

-7 4 

-5 2 

4 

-5 8 

-9 2 

-9 0 

-10 S 

5 

-5 6 

-3 2 

-S 4 

1 -5 G 

G 

-1 6 

-2 4 

-10 0 

-6 0 

7 

-4 8 

-4 2 

-7 4 

-8 0 

8 

-3 2 

-7 6 


-S 4 

9 

-5 2 

-4 2 



10 

-4 8 

-7 2 


1 


The study i\as begun by measuimg the calcium piecipitability of the patient’s 
viime daib' foi seveial days prioi to the administration of hyalinoiiidaso Then, 
300 tuibidity units of hyaluroiiidasc iieic admimsteied twice daily foi seieral 
days, and the calcium piecipitability was again measuied In G cases we selected 
the first morning specimen of the uiine as well as the urmc voided duiing the 
remamdei of the day All but one of the individuals studied had iiimaiy tiact 
calculi at the time of the e\peiiment Dunng the studies the patients weie mam- 
tamed on a general hospital diet No attempt was made to racasuie the daily 
oral intake of calcium, since we felt that it remained fanly stable on the geneial 
diet In addition, we felt that unless the oial intake was extiemely high it would 
ha\e little or no effect upon the unnary calcium output In all, 14 mdiiiduals 
weie studied, and tables 1 and 2 ate recoids of the values found 
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EESULTS 

As noted from tables 1 and 2, the daily determinations of calcium 
precipitability both prior to and after administration of hyaluronidase varied 
as much as 13-15 units in these individuals. The remaining 12 patients had a 
similar response, and in no case vas there less calcium precipitated from solution 
after the administration of hyaluronidase. In fact, so great a difference occurred 
in the values from da 3 '’ to da}'’, both ■with and without hyaluronidase therapy, 
that the onty conclusion which could be drawn was that hj’’aluronidase did not 
protect the calcium salts when measured b}’’ the calcium precipitability tests 
previousl}^ described. 
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LEUKOPIAMA OF THE RENAL PELVIS 
CIIAULr& BVUON 

hum (he Department'- of VciUunc, Gentlo brinartj Diicavi ami Pathology, St Elieaheth’s 
Hospital, Covington, Kg 

Leukoplakia of the renal pehi? is raic AltCiea at the Philadelphia Geiioial 
Hospital found not a single case m 4(1,028 autopsies and not one diagnosis of the 
condition m 251,578 admissions Landts and Hamlin found less than 100 cases 
as of July 1954 Apait from the laiity of the lesion, the other reason for my re¬ 
port IS to call attention to a diagnostic sign that is of gieat importance 
A 2G-jear old man picscnted himself mlhe office on May 1, 1950 complaniiiig 
of pain 111 the left loner quadiant for 2 hours The pant was so intense that ho 
\omited while he was in the office Ills pulse, temperature and lespiration were 
normal Ho presented the classical picture of renal colic Ho had tendoiness and 
rigidity o\ er the loft side of the ahdomen He had had similai attacks 1 month, 
3 months and 1 jeai preiiously Latei questioning reiealed that ho had had 
attacks for the past 0 to 7 yeais It was then elicited that once a year he had an 
attack of intense, drawing pain in the peinieum and testicle foi 4 to 5 houis and 
relief occuned at once when he passed a piece of tissue about I cm by J-'s cm 
111 sire Some of these attacks occuired while he was in the aimy but his case was 
not worked up 

The patient was admitted to St Ehrabeth Hospital that night foi consulta¬ 
tion because it was felt that the condition in the abdomen reqiiiicd surgeiy 
He was seen by Dr A Vesper who stated in his notes that the patient pic- 
sented an abdomen which was tender m the left lowei quadrant, sudden muscu¬ 
lar guarding 1 plus, no distention and no hernia The kidney' aiea w as not tender 
and rectal e\ammation was entirely' normal Ills impicssion was dneiticulitis, 
left appendix, or renal lesion Suigcry was withheld 
At 2 00 a m , up to which time the patient had leceiied medication foi his 
pain, he x oided and stated that “it felt as though something broke loose ” He 
immediately felt bettei The unne was peculiaily giay and contained some 
gelatinous looking material, which the laboratory reported was an amorphous 
gelatinous mass with no cellular structure and as such could not be identified as 
peculiar to anything that had evci been seen 
On May 3 a flat film of the abdomen showed no abnoimahties Retiogiadc 
studies by Dr W Miner showed a noimal light pyelogiam Retrograde studies 
of the left kidney show ed good filling of the collecting system There w as, how¬ 
ever, an irregular filling defect throughout the entire renal peh'is and the calyces 
to the lower pole Theie was no evidence of hydronephrosis, definite caliectasis 
01 of hydroureter The changes desenbed w ere rather difficult to evaluate, but it 
w as felt that hyperplastic changes of the mucosa, leukoplakia, pyelitis cystica and 
neoplasm must all be considered This was lead by Dr M Walsh (fig 1, A) 
As the material injected was drained a peculiar moth eaten appearance of the 
Accepted for publication October 7, 1954 
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Fig. 1 


pelvis Avas seen (fig. 1, B). A preoperative diagnosis of polj^posis of the left 
kidney Avas made by Dr. W. Miner. 

On jMay 5, operation was performed. The significant surgical notes stated: 
“The kidney Avas then mobilized and fat stripped from the pehds of the kidnejL 
After packing off the kidne}'' pelvis, a longitudinal incision aars made through it, 
to discei'n if our diagnosis of polyposis of the renal pehds Avas correct or not. On 
incising the pehds a grayish-black polypoid material extruded through the 
incision. A small amount of this Avas given to Dr. R. Ritterhoff, the pathologist, 
AA’ho pronounced it leukoplakia of the renal pehus. It Avas deemed best to remoA'e 
the kidney, after making the correct diagnosis. The kidne}' Avas romoA’cd.” 
The patient made an imeA'entful recovery. 

Pathological report: The gross specimen consisted of the left kidnej’’ and proxi¬ 
mal 3 cm. of the ureter. It Aveighed 160 gm. and measured 12 ]?}’• 6 liy cm. 
The AAall of the peh'is, AA’hich aa'Rs moderatel 3 " dilated, had been opened in the 
operating room and small portions of ginmous, reddish-broAvn, friable substance 
subrmtted for frozen section. Those bits of friable tissue, on frozen section, re¬ 
vealed adult squamous epithelium. After removal of the organ the ureter and 
pehus Aveie opened. The distal cm. of the ureter Avas lined bj' a pink, focalty 
hemorihagic mucosa Avhereas that of the greater portion of the neck of the renal 
pehns for a distance of cm. AA’as lined bj’' a Avrinkled, shaggy, grajush-Avhite 
membiane to AA'hich AA-ere adherent large, friable plaques of dirty broAA'iiish- 
3 ''elloAv and giay substance from AA’hich the frozen section Avas taken. This gra 5 '- 
ish lining of the renal pehus abruptty stopped at the diAUsion into the major 
cab^'ces and these AA’ere lined bj’’ mucosa similar to that of the ureter. A calj^, 
probablj" a Ioaa er caboc, Avas distended bj" broAA’nish, focalty greenish, friable sub¬ 
stance, and small masses of similar substance up to 3^ cm. in diameter lay AA’ithin 
the other dnusions of the major caljmes. The renal cortex measured approxi- 
matety 7 mm. in thickness, AA’as generalty j'elloAAish-tan, eA’en and sharpR'’ de- 
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limited fiom pinkish tan, fejinmeliiial pjramidb The lenal suifuic was slightly 
lolnilatcd and gcueially smooth and p ilc rcddish-tau 
Microscopic examiiialioii A soition of the niitei and pcKis lecealcd a stiaip 
transition in the tjpc of mucosa Distally it was transitional Tlicie was tlicn a 
focus of maiked thinning and small strips of denuded mucosa and then a long 
strip of stiatified squamous ppithelmm to\cied hj a thick ln^eI of couuficd 
epithelial (ells This mucosa rested upon a fibioscd, thickened and somewhat 
edematous and rasculari/cd lamina jiropin 'Ihroiighout the musciilaiis theie 
wciealso hhiosis and inflammatoij icadion, ns is also tine in the achentitia 
The iiiflammatorj' icacfion within (he siihmucosa was di/Tiise and inaciophagic 
in tjpe with modeiatc luimhers of fihiohlasls and Ijmphocjtcs The artciies 
within the achciititm presented moderate fihiosis of then intimil coats The 
stratihed squamous liiinig was folded, modcialely thick, of simple ti pe and pie 
sented, m addition to the thick mat of coinihed substance, a rathei piominent 
stratum giamilosum The mucosa of the caljees was of a tiansitioiial tepe IIcic 
again theie was marked inflammatoiy leu tion, edema and modeiatc hbiohlastic 
proliferation m the suppoitice tissues rocalK the mucosa of the calyces was 
denuded Sections of the kidney substance ic\ ealccl moderate dilatation and also 
of the lenal tubules and of Bowman’s spite The glomeruli, other than being 
compicssed, appealed nonnal The epithelium of the tubules was somewhat 
ginnulai and some of the tubules contained globiilai massc's of ncidojihilu sub 
stance particularly m the pioximal concoluted tubules Otlicis eontamed fine 
inspissated pi otein in the loops of Ilenle and in the distal coniolutcd tubules to a 
Icssei extent hfany of the epithelial cells weie distended b\ biownish oiangc, 
globulai pigment This was felt to icpiescnt hemosicloiin pigment oi possibly 
bile, and an 11 on stain was oideied rinallj, scattcied thioiighout theie weie small 
seals in which theie weie numerous thin walled ccssels and a spaise hmphoej'tic 
icaction Heie again theie was slight to mcxlerato hbiosis of the intima of the 
small I dial aiteiies Diagnoses (Di I Ilitteihorf) Extensue focal leukoplakia 
of the leiial peliis, maiked chioiuc uietciitis and pyelitis, toxic nephiosis, 
modciate pigmentation of leiial tubules possiblj due to hemosideiin 
The patient has lemaiiipcl well as of Scptembci 9, 1954 
In a leview of the histoiy, it is significant that the patient stated that 
with each attack he passed something solid It took a yeai foi each episode to 
occui and then aftei a passage of 6 or 7 jeaishe had a 3-month intoiial and then 
a monthly mtcrx al in w Inch this phenomenon occui i ed The examination of the 
mateiial passed watliin 24 hours of his hospital admission did not help us Only 
the ladiologist stated that leukoplakia had to be consideied in the diffeiential 
diagnosis Landes and Hamlin presented the thud case known in which the coi- 
roct diagnosis was made pieopeiatixely In their case they were able to see and 
remoie mateiial piojectmg fiom the uieteial oiifiee which upon examination 
contained pathognomonic tissue Two jeais pieiiously they made a teutatne 
diagnosis on the basis of the patient’s history because then patient had noticed 
pieces of stuff that looked like skin” in his x oided unne It is only w ith this e\- 
peiience of seeing an instance w here a patient periodically passes tissue like mate- 
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rial does our acumen now become evident and make us aware that the next 
time this happens, leukoplakia must be stronglj^ considered. 

SUMMARY 

A case of leukoplakia of the kidne}’’ is presented. A history of the presence of 
soft, tissue-like substance passed from the urethra should make one suspect 
leukoplakia. 
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UUErEROPBLVIC 0]?ST11UCTI0\ IN INFVXTS AND CHILDREN 
CLINICAL, RADIOLOGICAL AND EXPERIIMENTAL 
STUDIES ON ELEVEN PATIENTS 


OHVAR SWENSON a\i> DOUGLAS ArARCHANT 
I mill Ihc Jlo<!lan riuatinri Hospital for Infants and Children, Iloston, Hass 


A rcMew of the locent httiaUne shows ciciily the chillcnge oEoicd to the 
surgeon by meteiopehic obslmction, pnrlitulaily in infants and dnidron In the 
past, numeions proceduies hare been proposed for the coriection of this con¬ 
genital mnlfoimation Recciitly theie hare been rcpoits of fairly good results in 
its tieatmcnt Culp and DeWeerd' liare proposed an operation in which a tongue 
of pelric wall of the appropriate width and length is srrung down beside the 
strictinc in such a inannor that a new uieteiopelrie junction is formed Their 
results in 12 patients arc good Miller” employed an elliptical end-to end 
anastomosis, actually dir idnig the ureter and reimplnntnig it at an appiopriate 
lercl All inrcrtmg Connell suture of 5 0 thromic catgut was used m these 
anastomoses Beincike and Dcmmg^ icpoitcd 30 cases of uretoiopelr lo obstiuc- 
tion In those the stricture rras excised and the anastomosis was pcrfoimed orei 
a T-tube Intelniptcd erertmg sutures of 5 0 ohronnt catgut were emplojed 
In 27 patients good anatomical and functional lesiilts were obtained 
The 11 cases picsented m this senes raned m age fiom 9 rrecks to 12 years, 
nine were male, two were female The symptomatology that bioiight these pa¬ 
tients for medical attention wns interesting Four had no sr mptoms rr hatsoer ei, 
two had nausea and vomiting, two had recurrent ferer, one failed to gam in 
weight, one had djsuiia, one had a flank injiirj On examination, four were 
found to hare a mass, four rroic found to be underdor eloped, two had costor er- 
tebral angle tenderness, one demonstrated mild hypertension The laboratorj 
data as a rrhole were disappointing Only 3 patients showed significant findings 
on examination of the urine, one demonstiatod hematuria, and two had rrhite 
cells in the urine 


In reviewing the histones it is appaient that the most common piesenting 
complaint rras failure to gam oi underder'elopmont Negative urine is an un 
reliable finding on which to rule out anomalies of the uiinary system The diag¬ 
nosis rras apparent fiom the excretoiy urograms The preoperatir e management 
of these patients was as follows In addition to routine laboratorj' studies, blood 
urea nitrogen was obtained in all instances Following excretory urogiaphy, 
retrograde pyelography rras peiformed during cystoscopy General anesthesia 
rras administered during cystoscopy In 3 patients pieopeiatire ureteral 
penstalsis tracings rreie seemed Recordings rvere made fiom the lorrei end of 


Accepted for publication November 17, 1954 
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\Mth ^ ^ Results of treatment by plastic surgical procedure 
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the ureter where the peristalsis is normall}’- more active and of higher amplitude 
than more proximal portions of the ureter. Following the recording of ureteral 
peristalsis, retrograde pj^elograms were made. It is advisable to dela}^ renal ex¬ 
ploration for 48 hours or more after cystoscopy. Unless this dela 5 ^ is adhered to, 
one ma}’ encounter acute infection in the partially obstmcted kidnejx It is our 
impression that one obtains better results when the plastic procedure is per¬ 
formed in an aseptic field, rather than during an acute bout of renal infection. 

The operation was performed through a moderate sized, transverse flank inci¬ 
sion. The Iwdronephrotic kidnej’’ was huge in size. However, it was reduced in 
size by aspirating fluid through a nineteen gauge needle. The ureter was identified 
but only dissected free at the ureteropelvic junction. At first, there seemed to 
be no constriction at the junction of these two stnictures. This was due to the fact 
that the stenotic portion of the ureter was concealed bj’’ tissue overljdng it. AVe 
e.xposed the dilated pelvis; the ureter was divided 1 cm. or so below the constric¬ 
tion to provide an adequate lumen. The cut across theureter was somewhat oblique 
to increase the circumference of the opening. A dependent point of the pelvis 
was selected for reimplantation. Usuall 3 ', it was close to the junction of the 
pelvis with the renal tissue. The excess part of the pelvis rvas excised, and the 
opening was closed with a runnmg through and through 5-0 plain catgut suture. 
This was reinforced with a second 5-0 chromic catgut suture which did nPt 
penetrate the pelvic mucosa. A circular opening was made at the selected point 
of reimplantation of the ureter. A nephrostomj'- tube was inserted through the 
renal tissue and the splint was inserted at a somewhat lower le\'el. The anasto¬ 
mosis was made bj’- placing two 5-0 chromic catgut sutures through the muscular 
coat of the ureter and of the pelvis adjacent to the opening. These were tied 
and the two structures were brought into apposition. A 5-0 plain catgut con¬ 
tinuous suture was used to 'approximate the mucosa of the two stractures. This 
was placed looselj’- so that the opening was not constricted, 3 'et the two edges 
of mucosa were brought mto perfect appo.sition. When about half of this suture 
was completed, the splint was brought down through the anastomosis into the 


T.\ble 1 


Patient 

1 Postop. Day Splint i 

1 Remo\ed i 

i Pressure in Pelvis 

Postop. Day Nephrostomy 
Removed 

L.F. 

Left 3rd daj- 

9 cm. urine 

lOth daj- 

D.B. 

i Right 4th daj”^ 

S cm. urine 

7th daj' 


1 Left 4th daj' 

8-10 cm. urine 

12 th day 

J.P. 

' Left 4 th da 3 ' 

7-8 cm. urine 

3Sth daj' 

E.R. 

Left 5th daj' 

20 cm. urine 

3 months 

G.F. 

^ Left 7th day 

9-18 cm. urine 

14th daj' 

J.P. 

1 Left 7th da 3 ' 

7 cm. urine 

10 th daj' 

S.V. 

' Right 7th day 

0-9 cm. urine 

9th daj' 

B.B. 

j Right 9th da3' 

20-25 cm. urine 

9 weeks 

J.C. 

Left 9th daj- 1 

1 20 cm. urine 

30th daj' 

J.D. 

^ Left 9th da 3 ' 

1 0 cm. urine 

12 th day 

D.G. 

Left 11th daj' 

1 12 cm. urine 

24th day 
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Fio. 1. Escrctory iirogmm showing prcopcmlivc hydronoplirosis on loft, nnd result Hi 
jcars after operation. 

ureter. lit all except two itistances an 8 or lOF nibbcr entbetcr was used tbrough 
the anastomosis. In two of the small infants these proved to be too large nnd a 
smaller polyethylene tube was used as a splint. When the splint was in place, 
the continuous 5-0 plain catgut stituro was placed to close the lemainder of the 
opening between the pelvic and tireteral mttcosa. Two or three intoiTuptcd 6-0 
chiomie catgut sutures were then placed through the muscular coat to support 
the anastomosis. It was our practice to tack the lower pole of the kidney upward 
and lateial to hold the renal tissue away from the ureter. The wound was then 
closed without drains. Penicillin and sticptoinycin were administered postopora- 
tively for four or five d.ays. The splint was lemoved between the third and 
eleventh postoperative day, and immediately afterwards the nephrostomy tube 
was clamped. In 8 hours leadings of intrapelvic pressure were taken. Table 1 
shows the pressures found in each instance. Usually two or three readings of 
intrapelvic pressure were taken and if they were below 20 cm. of water pressure, 
the nephrostomy tube was lemoved. We believe that this is a physiological 
method of determining the function of the anastomosis, and that it is superior 
to direct pyelograms in appraising the function of the anastomosis. 

All of the patients have been followed with postoperative x-rays (fig. 1). In 8 
patients, postoperative peristalsis studies have been performed and it has been 
found that in most instances ureteral peristalsis is present but somewhat altered 
iir rhythm and in amplitude (fig. 2). The rhythm is slowed from noi'mal con- 


Fig. 2. Ureteral peristalsis folloA\ing uroteroplasty 
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Table 2 





Studies 1 



Function 


Patient 

Operation 

Pre- 

Post- 

No. Months 

Preop. j 

Postop. 



op. 

op. 

Postop. 

Right 

Left 1 

i 

Right 

Left 

L. F. 

Left 

Xo 

Yes 

6 & 15 mos. 

1 

— 

No studies 

E.ssentially 

normal 

D. B. 

Bilateral 

Xo 

Yes 

4 & 12 mos. 

! — 


Normal 

Normal 

J. P. 

Left 

Xo 

Yes 

13 mos. 



Normal 

Slight decrease 
in amplitude 
& frequency 

E R. 

! Left 

Yes 

Yes 

1 4: 10 mos. 

No re- 
1 cording 

Normal 

Normal 

j 

Moderate de¬ 

crease in am¬ 
plitude & 

frequency 

G. F. 

Left 

Xo 

Xo 

— 

— 

— 

— 


J. P. 

Left 

No 

Xo 

— 

— 

— 

— 

— 

S. V. 

Left 

No 

Xo 

— 

— 

— 

— 

— 

B. B. 

Ri?bt 

Xo 

Yes 

2 mos. 



Decrease in am¬ 
plitude & fre¬ 
quency 

No studies 

J. C. 

Left 

Yes 

Yes 

S & 30 mos. 

Normal 

No re¬ 
cording 

Decrease in fre¬ 
quency; slight 
decrease in arn- : 
plitude 

Lon* amplitude 

.1. D. 

Left 

No 

Yes 

3 & 10 mo's. 

{ 

j 


Normal 

Slight decrease in 

1 frequency & 

1 amp. 

D. G. 

Left 

Yes 

Yes 

2 wks. & 10 

mos. 

1 Normal 

I 

\ 

\ 

Normal 

t 

Xormal 

j 

1 

1 Decrease in ani- 
1 plitude & 

\ frequency 


tractions at 8 to 10 second intervals, to intervals of as much as 16 to 20 seconds. 
As these patients are followed along for several months, the rh 3 ’thm approaches 
normal speed. The amplitude also maj'^ be somewhat diminished initiallj’’. It is 
our experience that a normal child has a pressure of between 35 and 40 centi¬ 
meters of water with each ureteral peristaltic wave. In these patients the peri¬ 
staltic pressure was shghtb’’ diminished. Again, this pressure tended to return to 
essentiallj^ normal levels in a matter of 6 months to a 3 '’ear, In one patient there 
was no peristalsis postoperativel 3 L This child’s ureter was large preoperativeb'. 
Unfortunateb’^ we were unable to secure preoperative peristalsis studies on this 
patient and it ma 3 ^ well be that there was a congenital lesion of the ureter, and 
that postoperative absence of peristalsis was not entireb’’ a compUcation of 
diAdduig the ureter. It would seem from these studies that division of the ureter 
does not abohsh ureteral peristalsis, that perhaps there are minor transient 
changes which tend to return to normal over a period of 1 3 ’-ear. Table 2 sum¬ 
marizes these results. 

AH of our patients in this group have been followed for 6 months to 2 3 'ears. 
There has been improvement in the x-rays of the pelvis on the affected side 
(fig. 1 ). One patient, a small female, on exploration had an intrarenal pehds 
with aberrant vessels which were large and attached to the lower pole of the 
kidne 3 '. Unfortunate^, the 3 ^ could not be sacrificed without destro 3 dng most of 



uiirTniopn,MC oubiuiunoN i\ imants \m) ciiildui n 'W 

the blood supply to the kidney The \c‘iscls theinscKcb did not seem to pl.iy a 
lolcintheobstuietioii no\\e\ er.beemiseof the nbeiiant lesselsit u as impossible 
to rcsoit much of the intiaienal pehis, and the reimplantation nas dilFicult 
The patient had one bout of infection some months postopeiatuelj, and an 
excrotoiy uiogiam showed that the hjdronephiosis was somewhat more maikcd 
than it was pieoperatnely It is hoped that conliol of the infection inaj yet 
enable us to obtain an impioicmcnt in this patient 

DISCUSSION' 

All of our patients had ureteral implantations into the inidportion of the lennl 
pelvis Adequate treatinciit rcquiicd division of iiietei and icimplantation at 
the most dependent poition of the pelvis to insure adequate diaiiiago It has 
been known that, ON-pcrimcntally, division of the meter disturbs ilieteial peii- 
stalsis This vv as the cause of some concern to us m considering the possible long 
term results on those infants and ehildicn 
It occurred to us that some of the pool results reported after collection of uie- 
teropelvie obstinction might be due to iiietoral dysfunction rathoi than to re¬ 
current stricture It was determined to peifoim uretcial peristalsis studies on 
our patients postoporatively to determine this point Tiacmgs were made on S 
patients postoporatively and only miiioi deviations fiom noimal vveie recoided 
Tins indicates that a iiietei pan be divided without seiioiis damage to its func¬ 
tion 

In selecting the type of anastomosis to make wo vvoie innuoncod by the o\- 
cellent results obtained by anastomosis utili/mg niucosa-to-mucosa appioMiiin- 
tioii in gastro-iiitestinal siiigory It would seem reasonable that such a procedure 
would bo most effective in preventing stiietuic m a siituio lino at the uietero- 
pclvic junction A continuous suture of 5 0 plain catgut was selected for two 
reasons Little reaction would be pioduccd, as this mateiial is absoibed in a few 
dajs A continuous sutuie eliminated a large iiumboi of knots at the anastomosis 
In a small infant vvlieio stnictuics arc small, this is an important consideiation 
rurtheinvoic, peifect mucosa to mucosa appioNimation is obtained bj a con¬ 
tinuous sutuie 

Aiiothei pioblem in the laie of these infants which was of particulai interest 
to us vv as the most effective time to lemov e the nepluostomy tube It is general 
practice to utilire diicct pyclogiams as an aid in making this decision A moie 
physiological approach to this problem would bo diiect measiiiement ot mtia- 
pelvic prcssuie and such dcteimmations weie peifoimed on oui patients Fiom 
our own studies of iioimal intiapelvic prcssuie it would seem that 20 cm of 
water piessuie tan be considered the critical lev el Aftei occlusion of the nephros 
tomy tube for 4 houis oi longer, mcasuiements of intiapelvic piessure were 
made utilizing spinal fluid monomanatois In the majoiity of oui patients the 
pressuievvasbelow 20cm ofvvatei 10 to Mdaysafter opeiation, and the iiephios¬ 
tomy tubes were lemoved In a few instances it became nece&sai 3 ' to maintain 
e tube in place foi several weeks before the pelvic piessure remained normal 
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after a test period of occlusion. Our explanation of this delay in adequate anas¬ 
tomosis function was infection and edema at the suture line. 

CONCLUSION 

Measurement of intrapelvic pressure with a nephrostomy tube is an excellent 
method of determining the function of the anastomosis after ureteropelvic 
strictures have been excised. 

Division of the ureter does not destroy’’ ureteral peristalsis. There are minor 
changes which tend to correct themselves with the passage of time. 

A technique of mucosa-to-mucosa approximation has proved quite effective 
and in 10 cases out of eleven, there has been marked improvement in the degree 
of h 5 '’dronephrosis. 



TtiF JocRSAi. or llRox.oa\ 
\ol "3 No f Juno 1955 
/ rtt ted in D S A 


HAMARTOMA OF TvIDNEY 
KLN AIOOM 'i 

Hamartoma maj bo defined nb the o\eidc\clopinoiit of some tissue element 
nluch belongs normally at the site where it is found, or to abnoiinal iclatioiiship 
of a iioimally situated tissue element 

Renal liamartoma has been recently \ciy Ihoronglily co\cied by Hiilse and 
Palik Hamartoma of the kidney is a lelalnely laio surgical finding and inaj 
occur ns an isolated entity ns in this case, oi ns a pait of the tiiboions sdorosis 
complex described bj Moolten 

Hamaitoma arising fiom the poKis of the kidiie\ is still a inoie rnie surgical 
finding, and as far as I hare been able to find, oiilv one otliei ease has been re¬ 
ported in the Amciienn htoratiiie This case was lepoitcd in the case records of 
the Massachusetts General Hospital (N’o 35221, .Inne 2, 1940) 

The tuberous sclcinsis complex is made up of thicc types of lesions a) biain 
lesions designated as tuberous sclerosis, b) skin lesions, the most common of 
which IS adenoma sobiiceum, and c) xisceral lesions, winch so far hate been 
found in heart, Inei, spleen, bone and kidiicv 


c\si- itcponT 

Mis J V B , a white married woman, aged 44, was lefciied to my office, tom- 
plainnig of frequency, noctuiia and dysuria of 1 week’s duration On April 9, 
1954, two days after symptoms had begun, the iiatient had gross hematuiia, 
associated w ith lef t flank pain and temper atm e of 1 OOF In the past, she had attacks 
of frequency, nocturia and disui la, but ne\ ei as sex ere as in the present attack 
Two years prexiously she had had an attack of gross, painless, total hematuiia 
and XVas advised by her familj physician to see a urologist, but she failed to do so 
and had had no recuirence until the onset of the piesont illness An inxentoix^ 
by systems rex ealed that she had been a lelatixely hcaltby indixichial throughout 
her entire life She had borne txx o boys, one 22 and one 11 j eai s of age There 
were no lenal complications during either picgiiancy 
The patient xxas not acutely ill Tendeiness xxas elicited oxci the left icnal 
area, the lower pole of the left kidney could be palpated, and the lower pole 
XX as thoxight to be normal m sire Remainder of the physical examination w as 

noncontnbutoiy 

Urinalysis Specific giax’ity, 1 005, albumin, negatixe, sugar, negatixe, micio- 
scopic examination, 25 to 30 white blood cells per high poxxei field 
A plain x-ray (fig 1, A) showed that the light kidney was X'ery xxell outlined 
an normal in size and position The left kidney was not outlined so well and 
^e XX ere some large phleboliths noted m the right true pelvis 
le first excretory urograms taken 8 minutes after intiaxenoiis injection of 
cc of diodrast (fig 1, B) showed the right kidney nonnal in size and position 
with excellent function The left kidney was slightly enlaiged and three, 
Accepted for publication Januirx 21, 1955 
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Fig. 1 


possibly four, large blobs of the dye were noted, which were assumed to repre¬ 
sent the cab'-ces of the left kidney. On the 15 minute film, there was a large 
amount of the dye seen in the bladder. There were still three large blobs of the 
dye representing the calyces of the left kidney which were dilated and blunted. 
The left kidney itself was not outlined; neither was any portion of the right nor 
the left ureter. 

It was decided that the patient should be hospitalized and that cystoscopy and 
left retrograde p 3 >'elography should be performed under anesthesia. The patient 
was admitted to Bajdor University Hospital, Dallas, Texas on April 15, 1954 
(case MM-99810). 

Laboratory findings were: Hemoglobin, 12.1; red blood cells 4,110,000; white 
blood cells 5,900 with a normal differential; clotting time 4'44"; hematocrit 39. 
A second urinal 3 '’sis revealed: Specific gravit 3 '', 1.005; reaction acid; albumin 300 
mg. per cent; sugar, acetone and diacetic acid, negative; appearance, grossb'' 
bloody; blood urea, 34; urea nitrogen, 16; culture of urine from left kidne 3 ^ 
Alcaligines faecalis. 

A size 24 panendoscope sheath was passed easily through the urethra and a 
complete inspection of the mucosa of the bladder and urethra was carried out. 
Mild granular urethritis was present; the bladder mucosa ever 3 'Tvhere was found 
to be normal; there were one right and one left ureteral orifice. This instrument 
was removed and a No. 16 Brown-Buerger instrument passed into the bladder. 
A No. 5 catheter was passed 18 cm. up the left ureter where complete obstruction 
Avas met. Onbr a few drops of urine came through the catheter. This contained 
grade 3 pus. 

Skiodan (15 cc) was injected (fig. I, C). The film showed that none of the 
skiodan reached the kidney. There Avas kinking in the upper third of the left 
ureter, and also an irregular filling defect just aboAm the second kink. A second 
attempt Avas made to get d3'’e into the kidney pelvis, but Avith no success. 
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Fig. 3 


liie diagnosis was tumor involving the upper third of the left ureter and pos- 
sibly the kidney pelvis. 

0*1 April 19, 1954, under geneial anesthesia, a left nepliioureterectomy, with 
a cuff of the bladder lemovcd, was peiformed. Figure 2 shows exposure of the 
iipper ureter and kidney. No complication was encounteied. Figiue 3 shows the 
kidney and meter intact, and figure 4 shows the kidney and upper ureter open. 
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Fig. 5 


Pathological report (Dr. C. E. Gordon): The kidnej’- and ureter weighed 150 
gm. and measured 11 by 5 b 3 ’^ 5.5 cm. The ureter was 22 cm. long. It appeared 
grossl}^ nonnal. On opening the kidnej', there appeared a pohiJoid stmcture 
extending into and filling the pehns and having its pedunculated attachment to 
the mucosa of the middle major calyx. The pedicle was 8 cm. long and the cj'stic- 
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05 j 

like mibs at tlio lowci ciul (li;; 4) mca'-iiiod .i t in in its hi o iciest di.iiiictei The 
capsule of the kidnci stiipped with case, mid the iiiidciljmg paiciiclnma was 
smooth and had agieyish-hrowii appearaiiec The (oite\ \aiictl in thitkiicss fiom 
1 I cm at the supeiioi and iiifeiioi (aljies to 0 4 em at the middle majoi caljA 
III this aiea the p neiuln ma was atiophit 
On innroscopie exammalioii (hg 5), the suiface of the poljpoid mass was 
coiertd with a well dilTorentiatcd tiaiisitiunal cell epithelmin The stioma con 
sistcd of faiilj dense tomieetn e tissue tliroughont, m w Im h w tie bundles of smooth 
muscle fibeis Thioughout weie main ejsts of \ai\mg si7e, which weic lined by 
a low lohnnnai to cuboidal epithelium Beneath the suiface epithelium, there 
was an iiiflamniaton e\iid ite toiiiposcd < hieflj of plasma cells In some aieas, the 
coiniectnc tissue was highh casiiilai, the blood ccsscls being liigelc of ceiious 
and capillarc t\pc 

Sections of the adjacent kidiicc showed focal acimmilations of mflammatoiy 
cells of chieflj Ijniphocjto type m the cortex Occasional hjahmred glomeruli 
wcio noted and occasional glomeitih showed pcriglomcnilni fibrosis 
Sections weie iccicwod by the Vimed Foiccs Instiliilc of I’athologv, and the 
term “cjstic malfoimatioii” was applied 

< OMMCM 

This case was oxtiemeh mtcicstiiig to me bccniise of its laiciie-'S I was xeiy 
li'ippj to find a iiomnahgmiiif lesion Xo deep \-ia\ thoiiipj wasgnen At the 
present time, the patient is enjoying CMollcnt health and no fuithei semptoms 
bare been noted 


< ON< I OSlOS 

Ilio second ease of hamarloma aiising from the lennl poK is has been icpoited 
This ease has no iclatioiiship to the tubcious scloiosis complex 

Ote Medical Irts Bkhi , Dallas, 7 VTaf> 
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THORACOABDOMINAL NEPHRECTOMY IN THE LARGE, FIXED 

INFECTED KIDNEY 

JARRATT P. ROBERTSON 

From the Department of Urology, Medical College of Alabama, Jeffcrson-Hilhnan Hospital, 
Lloyd Nolan Hospital and South Highlands Infirmary, Birmingham, Ala. 

In urology the thoracoabdominal approach is restricted to a limited field. 
It is used for large renal tumors, cysts, adrenal tumors and for retroperitoneal 
gland dissection in testis tumors. We have used it 6 times in 5 cases of large 
chronic calculus pyelonephritis or pyonephrosis, with excellent results. In three 
of the cases nephrectom 3 ’- by the usual lumbar incision has been attempted; these 
attempts were unsuccessful because of hemorrhage and shock, dense adhesions 
or the large size of the renal mass. 

Five cases are too few to be of numerical importance or statistical value, but 
it is believed that the satisfactoiy end results and experience gained are of suf¬ 
ficient value to Avarrant a report. 

The thoracoabdominal incision is not adAmcated as a routine approach in 
all cases of chronic calculus pyelonephritis or pyonephrosis but onty in those 
cases that offer the prospect of the most difficult and at times impossible nephrec¬ 
tomy. The ideal incisions for this type of case must meet the folloAAong require¬ 
ments: 1) excellent exposure; 2) earty and easy ligation of the renal Amin and 
artery; 3) reduction of trauma and blood loss to preAmnt shock; 4) prevention or 
reduction of injuries to other organs, the aorta and vena cava. The thoraco¬ 
abdominal incision meets these requirements. An incision that fails to meet them 
does not offer the lowest rate in morbidity and mortality. 

The Avorry of emp3mma and peritonitis from this approach in the infected 
kidney has been OAmremphasized. There AA'as a spill of pus into the operative 
field in five of the 6 operations, in most instances from a perirenal encapsulated 
pocket of pus. Infection Avas a problem in only one case and Avas due to failure 
to remove the kidney and the attempt to drain it AAuth a nephrostomy tube. With 
the aid of antibiotics, infection of these cavities usually does not occur from one 
gross contamination but from repeated leaks of infection. 

CASE REPORTS 

Case 1. J. K., a 33 year old Avhite man, had incomplete paratysis of the loAver 
extremities from fracture of the second lumbar Amrtebra in 1945. At this time 
there were also multiple fractures of the long bones. Man3’- mistakes Avere made 
in the management of the case and the experience gained from them Avill be of 
Amlue in the handUng of future cases of this type. 

In March 1946 a staghorn calculus developed in the right kidney (fig. 1, B). 
In 1949 a calculus measuring 6.5 by 5 cm. AV'as removed from the prostatic 

Read at annual meeting, Southeastern Section of American Urological Association, 
Palm Beach, Fla. April 12-15, 1954. 

A detailed account is available in Transactions of Southeastern Section, 1954, pp. 41- 
50. 
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Tig. 1. Case 1. .1, atone in prnstnlic nroUirn. 11^ stone in riftiit kitlney. C, x-rny of chest 
after first tlinraco-aijtiominnl operation. 


uretlira (fig. 1, rl) by (be rctroptiiiic npproacb. All of (be atone tvas in tbc pros¬ 
tatic nrethra and the nvinc was voided around it. 

In July 19-19 an attempt was made to remove the kidney through a lumbar 
incision but was unsucce.ssful because of the size of the renal mns.s, the dense 
adhesions, homorrhago and shook. In addition to this, a perinephric abscess was 
encountered. An attempt was made to insert a nephrostomy tube (intrarenal 
pelvi.s) but the tube failed to draiti atid liad to be removed. This left the patient 
with a sinus tract tliat drained pus and uriivc. There were repeated attacks of 
chills and fever following this operation. 

In April 1950 an attempt was made to remove the kidney by a thoracoab¬ 
dominal incision. The tenth rib was resected, the pleural cavity opened and 
the incision extended to the umbilicus opening the abdominal cavity. Adhesions 
between the parietal and visceral pleura were separated by sharp dissection. 
There was a large mass in the right upper quadrant of the abdomen, composed 
of the bowels and liver that were adherent to the renal mass and diaphragm by 
dense fibrous adhesions. At the time of the injury there had probably been 
peiirenal, intra-abdominal and intrapleural hemorrhage, from injury of the 
kidney, liver .ami chest. 

With difficulty the mass was separated from the diaphragm bj' sharp dis¬ 
section. The diaphragm was then incised in line with the chest incision. In 
attempting to free the liver and bowel from the renal mass a large laceration 
was made in the liver. Four pint.s of blood were given but the operation had to be 
discontinued because of hemorrhage from the lacerated liver and shock. The 
laceration in the liver was packed with oxyccl gauze. 

Agjiin an attempt was made to place a nephrostomy tube for drainage; the 
Iddney pelvis rvas intrarenal and it functioned poorly. In closing the incision 
>t was found to be impossible to close the abdominal cavity to prevent leakage 
into it from the nephrostomy tube. The portion of the kidney through which the 
nephrostomy tube passed w.as sutured to the abdominal wall. Drains were placed 
to the laceration in the liver. A flanged dePezzer catheter was passed through a 
6ta) Wound in the interspace above the resected rib. The diaphr.agm, abdominal 
net chest incisions were closed in the usual manner. 
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Fig. 2. Case 2. A, left pyonephrosis. B, x-ray of chest, fourth postoperative day 

The postoperative course was stormy for the first week. The temperature was 
103F the first postoperative day and normal by the seventh. Abdominal disten¬ 
tion required the use of a Wangensteen suction tube. The chest catheter was 
removed on the second postoperative day. A chest x-ra}^ on the fourth day 
revealed no evidence of fluid or pneumothorax (fig. 1, C). Jaundice developed on 
the eighth postoperative day. On the sixteenth postoperative day 75 cc pus 
was aspirated from either the chest or a subdiaphragmatic abscess. The nephros¬ 
tomy tube functioned poorly and was removed on the ninteenth postoperative 
day. 

This operation failed because an attempt was made to free the kidne}'^ before 
locating and ligating the renal pedicle. 63’- dissection through the adherent 
bowels and securing the renal pedicle, a subcapsular nephrectom}’- could have 
been done. 

In June 1951 a successful thoracoabdominal nephrectom3’- was performed. 
The bowel adhesions were separated and the renal artery and vein ligated. A 
subcapsular nephrectomy was done without hemorrhage. The capsule was closed 
and drained through a stab wound in the loin. The temperature was 103F on the 
first postoperative day. On the third day the temperature was normal and the 
chest catheter was removed. The remainder of the hospital stay was uneventful. 

Anemia was present before operation and 2500 cc blood was given before, 
during and after the operation. 

The incision healed rapidly and the patient has been free of acute episodes 
of urinary tract infection since the operation. 

Case 2}- B. E. R., a 49 year old white woman, was admitted to the hospital 
on January 7, 1950, with a history of having passed two small calculi 7 years 
previously, and an attempted left lumbar nephrectomy 2 years previously. 
She had had persistent left flank pain for the past 5 3'ears, with gross hematuria, 
chills and fever at frequent intervals. 

> Previously reported: Robertson, J. P. and Jameson, Samuel: Thoracoabdominal ne¬ 
phrectomy. J. Urol , 67: 585-597, 1952. 
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'I’lio phjbical examination x\as negative cxeept foi nliositj' and londcmcss 
01 er the left ahdonioii and flank 

Cystoscopy lovcalcd thronit, cjstitib vvilli toothpasto-liko pus exuding fiom 
the left urofoial orifice Tiicio vias iioimal excretion of indigo carmine from the 
right kidncv and none fiom the left The letiograde pvclogiams revealed a 
iioimal right kidney and a large loft pjoncpliiotu sac (fig 2, ^1) There vveio no 
shadows to indicate stones The likuldei iiiinc and loft kidney urine vieio loaded 
with pus and giam-positive loin and gram-negative baiilli The iiiinc from the 
right kidnej was negativ c for pus and oig.misms 
The uiologist who attempted the nciilirectomy reported that due to maikcd 
periionnl adhesions, the patient’s shoit stature and obesity, he did not believe 
that the kidney could be icmovcd by a lumbar meision With this advance 
infoimation, it was decided that the tboraeoabdominal appioaoh would be the 
safest and easiest foi the patient A eathctei was left indwelling to the left kidney 
foi 3 days, during which tune sulfadia/iue, penicillin and streptomyrnm were 
given 


On Januaiy 10, 1950, using sodium pentothal and mliatracheal ether and 
oxygen anesthesia, a left thoiacoabdominal nephiectomy was peiformed The 
hue of incision was ovei the tenth rib and dowiiwaid and across tho abdomen 
The tenth iib was icsectod subpciiostcally near the spine The diaphragm was 
opened m lino with the incision Tho renal vein and ai lory vv eic dissected out and 
individually clamped and ligated The uietei was isolated, clamped and ligated 
Tho kidney was then freed, much of it by sharp dissection. In tho area of tho 
renal pelvis an encapsulated peimcpluic abscess was opened that burrowed into 
the psoas muscle A stab wound was made in the flank and two rubber drams 
left in the renal fos-sa Tho poutoiioum was closed with intoinipted sutures to 
cover the renal fossa and return the bowel to its noimal position Two dePe/zer 
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catheters were left in the pleural cavity. The condition of the patient was excel¬ 
lent throughout the procedure. Blood (1000 cc) was given during the operation. 

The postoperative course was uncomplicated, except for moderate abdominal 
distention for the first 48 hours. Penicillin and streptomycin were given for the 
first 4 days, and the highest temperature was 100.4F. Seventy-two hours after 
surgery, an x-ray of the chest (fig. 2, B) revealed complete re-expansion of the 
lung and the dePezzer catheters were removed. On the fifteenth postoperative 
day, the patient was discharged with the incision healed (fig. 4) and asympto¬ 
matic. 

The microscopic diagnosis was 1) “chronic pyelonephritis with fibrosis; 2) 
squamous metaplasia of renal pelvis and cal 3 'ces; 3) adenoma of renal paren- 
chj'^ma, benign” (fig. 3). 

Case 3. J. S., a 35 year old Negro, was seen September 10, 1952 with a history 
of pain in the left renal area of 2 jmars’ duration. At cj'^stoscop}’' elsewhere 4 
months previouslj'^ a catheter would pass only 4 cm. up the left ureter. The 
drainage from the left catheter was purulent and clear from the right. Two 
months later, the left ureteral orifice could not be identified. 



Fig. 4. Case 2. Healed incision 

In July 1953 a lumbar nephrectomj'^ was attempted bj'' a competent urologist, 
but was unsuccessful because of the size of the kidney and the dense adhesions. 

On September 15, 1953, by means of a left thoracoabdominal approach, 
the chest cavity was entered through the ninth interspace, the abdominal in¬ 
cision extended to the umbilicus. A large renal mass 6 bj'' 9 inches was encoun¬ 
tered. It was densety adherent to the bowel, spleen, and diaphragm. The dia¬ 
phragm was freed from the renal mass, bowel, and spleen, and opened in line 
with the incision. The renal vein and artery were located and individual^ ligated. 
The ureter was greatly dilated and thickened. Some calcification was noted in 
cutting across it. The renal mass was then removed bj'- sharp dissection. Several 
pockets of purulent material were encountered during the dissection. 

The renal cavity was drained through a stab wound in the loin and the peri¬ 
toneum was closed to cover the renal bed. The pleural cavity was drained through 
a stab wound in the interspace above and below the incision with a dePezzer 
catheter. The blood pressure was stable and patient’s general condition good 
throughout the procedure. He received 1000 cc of blood during the operation. 

The postoperative course was excellent. The temperature was 102F the day 
before the operation, lOlF the first postoperative day, and normal on the fourth 
postoperative day. Wangensteen suction was employed the first postoperative 
dajn On the second postoperative day, the abdomen was flat, the Wangensteen 
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I la T Ci«c *1 \ r'i\ of cbost, fourth postoporitnc 

suction was discontinued and the ilicst talhcters rcmo\cd An \-ray of the chest 
IS reproduced in figure 5 On this dny lie was nhle to sit on the side of the bed, and 
was taking fluids fieely 

The pathological diagnosis was “tubcrtulous pyelonephritis with secondary 
pjoiiephrosis, tuberculous uietciitis ” The patient was placed on sticptomycm, 
1 gm twice a week and para aminosahcjlit atid, 2 gm , 4 times a day IIis 
weight at operation was 132 pounds In <) months it had increased 23) pounds 
When last scon, lo months following operation, he had leducod to 185 pounds 
The iinne was negative foi pus, sngat and albumin Ginm and acid-fast stains 
of uiine were negatnc for oigamsms and pus Esuotors uiogiaphy levealed a 
normal niinary tract on the right side 

Case f E E , a 37 yeai old ICegiess, ga\o a histoiy of pain and a mass m the 
left renal area of 7 months’ duration, acfompanicd by thills and fevei The blood 
pressure had been elesatod for the past yc.ii A laige, fiiTn, smooth, tendei mass 
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filled the left upper quadrant of the abdomen. Retrograde pyelograms revealed 
a normal right kidney and a nonfunctioning left kidney, with calculi filling the 
pelvis (fig. 6, A). Because of the extreme obesity of the patient and the large 
size of the mass, the thoracoabdominal approach was the procedure of choice. 

April 3, 1951, a left thoracoabdominal nephrectomy Avas performed. The 
tenth rib was resected. The renal mass was densely adherent and AA'as freed 
by sharp dissection. During dissection, an abscess pocket Avas opened and pus 
drained into the abdominal field. The renal mass measured 20 by 15 bj*^ 10 cm. 
The pleural caAoty Avas drained through the seAmnth interspace AA’ith a flanged de 
Pezzer catheter, the renal caAoty through a stab Avound in the flank. The dia¬ 
phragm, abdominal and chest incisions AA’ere closed in the usual manner. The 
temperature Avas 102F the first postoperative day, and nonnal on the second. 
The chest catheter Avas remoAmd on the second postoperatRe day (fig. 6, B) and 
b 3 ’' the third postoperative day the patient Avas able to be up. She Avas discharged 
Avith the lung fields clear and the incision healed on the eleAmnth postoperative 
day. 

The pathological diagnosis Avas “renal calculi and pimnephrosis.” 

Case 5. M. B., a Xegress aged 38, gaAm a historj'’ of a mass in the left upper 
quadrant of the abdomen that had increased in size for the past 6 months. 
During this time, she had had chills and feA-^er and on several occasions hematuria 
had been noted. 

A large, firm, tender, slightlj’- movable mass filled the left upper quadrant of 
the abdomen. 

Cystoscopj'^ and retrograde pyelograms revealed a normal right kidney AA’ith 
good function, a nonfunctioning left kidney that contained tAvo large calculi 
in the renal pehns (fig. 7, A). A large tumor mass filled the upper quadrant of 
the abdomen. The preoperatiAm diagnosis Avas left calculous p 5 mnephrosis and a 
large renal mass. 

Due to the large size of the renal mass, it Avas IjelicAred that the thoraco- 



Fig. 7. Case 5. A, left chronic suppurative pyelonephritis Avith calculi. B, x-ray of chest, 
second postoperative day. Note collection of fluid. 
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ibdommal approath offered the prospect of tlie c.i.siost ncphrei tomj The patient 
was anomic and recou ed 2000 co of blood bcfoio surgcrj 
Emplojing intrifiachoal nncstliesm on July 22, 1952, a left (lioracoabdominal 
nopliieotomy as performed The ninth nb \\ ns resected J’he spleen \\ as densely 
aclhcrent to the loiial mass and Mas remored The icnal mass uas ficed fiom the 
surrounding stmcturcs The urctci wn-s separated from the othoi structures, 
dnitlcd and ligated The lenal pedicle wa-s isolated, rlampcd, duidcd and ligated 
and the kidney remored by blunt and sharp dissection The pleural laaiU Mas 
drained through the eighth mtorspaco Mitli a flanged dePc?/or cathetoi and the 
renal caait) through a stab MOund in the loin The peritoneum Mas closed to 
co\er the lenal bed The incisions Mere closed m the usual mannci Blood (1500 
cc) Mas guen duimg the operation The pleural (athoter Mas remored on the 
second postoperatne daj (lig 7, B) and the patient Mas up m a chair The 
temperature Mas 101 iF on the first poslopciatire day, and OOF bj the second 
daj Convalescence was uneventful except for a collection of fluid in the chest 
tint absorbed without aspiration The patient was discharged on the eighth 
postoperativ c day 

Pathological diagnosis “Chronic suppiiiative pyclonephiitis with calculi ” 
The renal mass measured 20 by 10 by 10 cm 
Tive oases of laige, infected,donsclj ndheicnt kidnojs wore lemoved hj the 
thoracoabdominal approach in G operations Two operations wore done by the 
house staff and tour b> the author 

In 0 cases, pus was spilled into the operative field One case of questionable 
infection of the chest occurred This was m case 1, whcie the kidney was not le- 
ffloved and drainage was attempted by a ncphiostomy tube that failed to func¬ 
tion The author behoves that the danger of ponlomtis and empjemn has boon 
over emphasized 

The advantages and disadvantages of the operation have been stiessed 
In three of the cases, lumbar nephrectomy had been attempted, but was 
unsuccessful because of dense adhesions, laigcsi/c of lenal mass and hemoirhage 
he final results m the 5 cases vvcie good 

S09 Medical Arts Bldg , Birmingham, Ala 
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CONCURRENT DISSIMILAR MALIGNANCIES OF THE 
URINARY TRACT 

DAVID W. KLIXE, :\IATTHEW AIARSHALL, JR., S. HARRIS JOHNSON, III axd 

GLENN REED 

The finding of concurrent, dissimilar malignancies of the urinary tract is 
thought to be rare enough to warrant reporting. A search of the literatui-e shows a 
rather large selection of multiple papillaiy tumors that are found from the renal 
papillas to the urethral meatus. Fewer articles deal with unrelated malignancies 
in the same individual at different times. There are onlj'- a few reports of different 
histologic tumors of the urinaiy tract occurring simultaneousl 3 ^ We are presenting 
2 cases of dissimilar malignancies of the urinary tract occurring simultaneou.sR. 

C.\SE KEPORTS 

Case 1. E. L. C., Sharon General Hospital No. 177061, aged 54, was admitted 
Febmaiy IS, 1952 with hematuria of 2 da 3 ’s’ duration. Transient hematuria 
occurred in 1949. The lower pole of the right kidney" was palpable. A urinalysis 
confirmed the histoiy of hematuria, but other laboratoiy examinations were not 
abnormal. Excretoiy urographj’’ visualized a normal left kidne 3 ’-, but the right 
kidne 3 ’' contained a mass 9.0 cm. in diameter in the lower pole which distorted the 
adjacent cal 3 ^ces. A chest film showed no metastasis. C 3 'stoscop 3 ’’ visualized a 
pedunculated papilloma, 4.0 cm. in diameter, adjacent to the left ureteral orifice. 
This was resected transurethrall 3 ’- and the patient made an uneventful recovery. 
Niue weeks later right nephrectonD’’ and subtotal ureterectom 3 ’’ were performed. 
The perirenal fat and fascia and the lymph nodes at the renal pedicle were re¬ 
moved with the specimen and grossly the tumor did not appear to extend be 3 mnd 
the specimen. Convalescence was uncomplicated. 

GrossL" the bladder fragments were gra 3 ’--red. Microscopical^’-, there were maiy 
papillaiy processes covered b 3 ’- stratified transitional epithelium. The cells 
showed variation in nuclear size, some prominent nucleoli and occasional mitotic 
figures. Fragments of smooth muscle were present and showed no invasion b 3 '^ 
tumor. The diagnosis was low grade papillary carcinoma. 

Cross section of the kidne 3 '- exposed a well circumscribed tumor. It was red-gra 3 ’, 
soft, and measured 7.5 cm. in diameter. It did not invade the pelvis. Microscopic 
sections showed misshapen tubules lined b 3 ’- multiple or single cell la 3 '-ers. The cells 
Avere poL’hedral, had eosinophilic C 3 'toplasm and small dark nuclei. There Avas 
no penetration of the peh’is and httle iiiA-asion of the surrounding parenclyma. 
The diagnosis Avas granular cell adenocarcinoma of the kidne 3 \ See figure 1. 

Case 2. W. F. D., Western Pennsyh’-ania Hospital, No. 3612, aged 47, entered 
the hospital AA’ith a 4-month-history of hematuria, dysuria and frequenc3’. Ph3’s- 
ical examination reA’ealed no urologic abnormalities. A urinalysis reA’ealed al¬ 
buminuria, hematuria and P 3 ’uria. Urine culture demonstrated Pseudomonas 
aemginosa. The patient Avas anemic but other laboratoiy determinations Avere 

Accepted for publication December 8, 1954. 
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but t'h limits. Excretory urography visualized a normal right kidney, 

renal outline on the left could not he determined and the calyces, 
^' ®™°"^l''ating marked dilatation, were poorly fdlcd. A chest Him showed no 
® asis. Cystoscopy visualized a papillary tumor overlying the loft ureteral 
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Fig. 2. Case 2. Cross section of kidney showing papillary carcinoma and adenocarcinoma. 

orifice. Left hemicystectomj", neoureteroc 3 '^stostomy and pelvic lyniphadenec- 
tom}’" Avere performed and no gross evidence of metastasis was encountered. A 
cjrstostomy tube and left ureteral catheter were left indwelling. Postoperatively 
a pjmlogram was performed bj'' injection of radiopaque dye into the ureteral 
catheter and this demonstrated a reduplicated renal pelvis and partial reduplica¬ 
tion of the ureter. A filling defect was present in the upper renal pelvis. A left 
nephroureterectomy Avith removal of the perirenal fat and fascia and the lymph 
nodes at the renal pedicle Avas performed and the patient made an uneventful 
recoA''eiy. 

Pathological report; A pedunculated, papillarj'' tumor, 2,0 cm. in diameter, 
arose from the mucosal surface of the bladder and Avas penetrated bj' the ureter. 
Normal bladder surrounded the tumor mass. Six lymph nodes Avere receiA^ed and 
appeared normal. Microscopicallj'-, a Ioav papillary tumor arose from the mucosal 
surface. The tumor cells pierced the basement membrane at some points. The 
nuclei Avere pleomorphic and occasionally giant. A transitional epithelial pattern 
Avas preserved and iiiA^aded the muscularis superficalljL The diagnosis Avas transi¬ 
tional cell carcinoma. 

Cross section of the kidney reAmaled a papillaiy mass, 6.0 cm. in diameter. 



CONCUItUKNT DISSIMILAIl MAMOKAXCIKS OF OmNAUY TRACT 


907 



Ficj. 3. Cusp 2. A, papillary carcinoma of bladder. B, papillary eaieinoma of kidney. 


aribing from the kidney pelvis and invading the parencliyma. A smaller sub¬ 
cortical tumor in the lower pole wa,s .separaled from the first tumor by a thin 
rone of preserved parenchyma. It appeared encapsulated and was solid, firm 
and yellow-red. Microscopically, the epithelial tumor in the upper renal pelvis 
"as almost identical with the bladder tumor but was more invasive. The pa¬ 
renchymal tumor was imperfectly encapsulated and had a different histologic 
pattern. Supcrfically the tumor seemed solid but consisted of intricate papillary 
processes. These were lined by anaplastic cuboidal or low columnar epithelium 
an supported by slim bands of stroma. The nuclei were relatively large and the 
ojstoplasm gianular and eosinophilic. The diagnosis was papillary transitional 
ce carcinoma of the renal pelvis and papillary renal cell adenocarcinoma. See 
ngures 2, 3, 4. 


COMMENT 

tiact^'o earlier reports of multiple dissimilar tumors of the urinary 

sim'^l' Templeton fiist presented a well documented report of dis- 

niult^\ kidney in 1921. The simultaneous occurrence of similar 

as «'ll " urothelium has been stressed, but the cases reported by us, 

also " feview of the literature, would indicate that dissimilar tumors may 

turn tendency for any cancer patient to develop another pnmary 

^ factor that must be considered in the treatment of the individual 
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Fig 4 Case 2 Adenocarcinoma of kidney 


SUMMARY 

Tivo case reports of dissimilar malignancies of the urinary tract aie presented. 
Case 1 demonstrated a simultaneous papillai}'^ carcinoma of the bladder and 
adenocaicinoma of the kidney Case 2 demonstrated the simultaneous occurrence 
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of a transitional poll caiciiioiiin of tlie bladder in association with a siinilai tuiiior 
111 the tipper pole of n fused double kidiioj and an adenocaicinoma in the lottei 
component of the same kidiiet 

Peoples E E Bldg , Pittsburgh 6, Pa 
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A STUDY OF THE ELECTRICAL ACTIVITY OF INTACT AND 
PARTIALLY MOBILIZED HUMAN URETERS 

HARVEY R. BUTCHER, JR. and WILLIAM SLEATOR, JR., Ph.D. 

From the Department of Surgery and the Department of Physiology, Washington University 

School of Medicine, St. Louis, Mo. 

Studies of the ureter have been carried out bj' many investigators using a 
variety of techniques, yet many clinical and physiologic problems remain to be 
solved. This investigation of ui’eteral electrical phenomena was undertaken to 
develop a method of studying ureteral activity which might be used in both man 
and animals to learn more of ureteral function during health and illness, and par¬ 
ticularly to stud}’’ hydronephrosis. That mechanical obstruction alone is not the 
cause of all hydronephrosis in man is indicated by the fact that hydroureter and 
hydronephrosis are not always associated with demonstrable mechanical ob- 
stmetion of the ureter. In fact, complete acute ureteral obstruction is not fol¬ 
lowed by progressive hydronephrosis; congenital megaloureter occurs without 
demonstrable anatomic obstruction; and hydronephrosis develops rapidly in 
some cases of ureteral transplantation without definite anatomic stricture or 
stenosis subsequently being demonstrated. Hydronephrosis also may develop 
after ureteral transplantation only to disappear gradually during succeeding 
months.^ The postulation of edema and/or stricture does not explain adequately 
this phenomenon. 

METHOD 

The patients ^vhose ureters were investigated were mainly those in whom 
ileal bladder substitution (with or nithout pelvic evisceration) was contemplated 
and in whom excretory urography revealed no appreciable ureteropeh'ic dilata¬ 
tion. A few other patients undergoing cystoscopy and/or retrograde pyelography 
for diagnostic purposes also were studied if the renal collecting systems appeared 
roentgenographically normal. A total of 17 patients have been investigated. 
Records satisfactory for interpretation were obtained in twelve of them. 

At preoperative cystoscopy, a No. 4 to 6 ureteral catheter with attached 
silver wire electrodes was inseiied into the lower one third of the ureter (fig. 1). 
The electrode leads then were attached to a standard clinical electrocardiograph 
(EKG) nrachine so that a voltage increase at the electrode nearest the kidney 
produced a positive deflection on the record. (See figure 1 for details of the 
elect rode-cathet er construction.) 

In the 6 patients subjected to ileal bladder substitution, the ureteral catheter 
with attached silver wire electrodes was used in preoperative study where feasi¬ 
ble,* but a specially constructed electrode assembly was left in the ureter at 
operation to study postoperative ureteral function (fig. 2). After positioning of 

Accepted for publication Xovember 15, 1954. 

' Bricker, E. 5'I., Butcher, H. and McAfee, C. A.: Late results of bladder substitution 
with isolated ileal segments. Surg., Gyncc. & Obst., 99 : 469-482,1954. 

* Often the e.xtent of tumor involvement and/or the presence of a large vesicovaginal 
fistula will preclude cystoscopic visualization of the ureteral orifices. 
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Fig. 1, llocntgeiiogram sho\'8 urotcral catheter with nttaclicd electrodes placed in louor 
portion of ureter Diagram shows method used to construct this bipolar recording unit. 
Two silver wires, 0 01 inches in diameter, were passed through catheter lumen and brought 
to Its outer surface 30 mm. apart. Two to three closely nppro\imated turns of uninsulated 
silver wnre acted as electrodes. Stretched pol^'cthylenc tubing (0 04 inches in tliameter) 
was used to insulate one lead from other witmn catheter lumen. If ureteral eulheter used 
was smaller than Ko. 6, it was necessary to lead one Insulated silver wiie along outside of 
ureteral catheter. 

the electrodes in the ureter duiiug the operation the leads were brought through 
the ineteroilcal anastomosis and the ileal segment, then attached to the skin. 

At the time of the cystoscopic studies, the two intralnniinal electrodes were 
in the lower one-tliird of the ureter (fig, 1). The assembly left in the ureter at 
operation was positiorred so that the trpper two electrodes were in the rrpper un¬ 
disturbed segmerrt, while the lower two electrodes were left in the distal mobilized 
segment of the ureter (fig. 2). Silver clips were used in 3 patients to mark the 
extent of mobilization of the ureter, so that the electrode positrorr itr relation to 
this area of ureter could be determined by x-ray during the postoperative period 
of study. Ko shifts in electrode positions were noted. The intact ureter was studied 
m 2 patients during operation. Immediately after rrephrectomy in orre patient, 
a small balloon attached to a polyethylerre tube (0.04" to 0.07" in diameter) 
"as rnserted into the upper ureteral lumen; arrd by its distension, peristaltic 
"ar'es rvere stimulated. These waves were recorded from electrodes attached to 
a ureteral catheter and inserted iirto the lower third of the ureter preoperatively. 
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Fig. 2. Roentgenogram above shows electrode assembly within ureter as placed during 
operation. Construction of this assembly is shown on diagram. Silver wires (0.01 inches 
in diameter) with polyethylene tubing stretched over them as insulation, made up leads; 
electrodes were uninsulated, coiled end of each lead Insulated leads were tied together so 
that interelectrode dist.ances remained constant. 

In the other patient studied during the operative procedure, the electrodes and 
stimulating balloon were inserted upward from the cut end of the right ureter 
and recordings taken before ureteroileostomy was completed. 

An understanding of the fundamental electrical nature of the recording 
machine is necessaiy to interpret the electrical potential charactei’istics of 
ureteral peristalsis. For this reason, an explanation of the terminology of mono- 
polar and bipolar leads (partially quoted from Barker-) is presented before the 
description of the nature of ureteral peristaltic action potentials. “. . . The two 
poles of all electric measuring instruments.. . have been arbitrarilj^ standard¬ 
ized and designated as positive and negative. The arrangement is such that, 
when the posith^e pole of a battery is connected to the positive pole of a volt¬ 
meter (or an EKG machine) and the negative to the negative respectively, the 
registration is to the positive side. If the battery connections are reversed, the 

2 Barker, J. M.: The Unipolar Electrocardiogram. New York: Appleton Century-Crofts, 
1052. 
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Fia. 3. Polarity of the JOKO record in relation to po%ilivc and nc^iativc poles of n bat¬ 
tery is shown on diagram (Barker*)* 


RA LA STRING 

I 

LEAD I 


Fia, 4. Polnrily of lead I of 14KG machiiio is sliown (Barker*) 

icgi&tration will be exactly opposite.” This i.s depleted in figme S (from Barker). 
Also, “... any lead that measures the difrerenee in potential between two points, 
one of which is positive and the other negative, or hotlr of whicli are positive 
l)Ut one more positive tlian tlie other, or botli of wliieh are negative l)ut one more 
negative than the otlier, is a bipolar lend.” 

The polarity of lead I of a standard EKG machine is shown in figure 4. This 
lead is the one routinely used in these experiments. The RA lead is connected 
to one intraluminal electrode and tlic LA lead to the other. Thus these recordings 
of ureteral peristalsis are bipolar in nature. A unipolar lend is defined as a lead 
m which one of the electrodes is placed outside the electrical field (theoretically 
at infinity), and by definition its electrical potential always is zero. Unipolar 
recordings of ureteral action potentials are taken by placing one electrode in the 
ureteral lumen, the other at some distant point. If we assume that the electri¬ 
cal potential of the latter electrode is zero, then the potential of the intraluminal 
electrode (minus zero) equals the potential difference recorded. Since the intra¬ 
luminal electrodes of bipolar leads usually were 30-35 mm. apart in these experi¬ 
ments and the length of the electrical wave was less than this, little difference was 
scon between the recorded ureteral action potentials of a unipolar lead and 
those of the bipolar leads. 
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Aafure of the action potential of hvman ureteral contraction. In figure 5 is seen 
0 .action potential of a human ureteral peristaltic wave obtained under optimum 
recoiding conditions. The recorded duration of these waves is 0.4 to O.G seconds 
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HUMAN URETERAL 
WAVE 



CANINE URETERAL 
WAVE 



PRIMARY SHAPE 



RECORDED SHAPE 


Fig. 5. Recorded electrical activity at negative intraureteral electrode is shown above. 
Human ureteral action potential is on left, that of dog on right. Below, on left, is diagram 
of what is believed to be primary shape of action potential, and on right, its recorded 
shape. Rapid major deflection. A, is followed by phase, B, which after its initial rapid por¬ 
tion has a slower phase or “shoulder”. 1,2 and 3 are positive pulses seen in recorded wave. 
These small positive deflections are believed to be due to approach to electrode, 1 and re¬ 
cession from it, 2 and 3 of areas of electrical activity (negativity). (The deflection, 2 has 
been seen infrequently in recordings from human ureter.) Point which is used to measure 
peristaltic wave velocity is indicated bj’^ arrow along A in diagram of recorded wave. 


and their maximum voltage about mv. The action potentials of human 
ureters have lower average voltages than those of the canine ureter,® possibl}'' 
because of a thicker mucous membrane lining of the ureter of the former. This 
factor ma}'’ interfere with recording of the total wave duration in the human 
ureter, since low voltage action potentials will fail to show the total duration 
of the slow phase of recovery. Although it has been more difficult to record 
sharp high voltage action potentials from the intact human ureter than from the 
dog, sufficientlj’’ good recordings have been obtained in man to indicate the 
presence of a t 3 '-pe of primary wave shape quite similar to that in the dog (fig- 
5). Variations in voltage and duration of the action potentials recorded from 
a single ureter or from different ureters cannot be compared quantitative!}'’ one 
with the other. These variations may be and probablj'’ often are, secondaiy to 
changes in contact between the ureteral wall and the electrode caused bj’’ the 
passage of urine or by the contraction itself. 

Voltage changes other than 'peristaltic action polmtials seen in the standard bi¬ 
polar recording. 1) Voltage changes caused b}'’ the passage of urine: The effect 
of the passage of a bolus of urine has been shown in the dog® to produce a slow 

^ Butcher, H. R. and Sleator, W.; A study of the action potentials of ureteral peristaltic 
waves. To be published, Am. J. Physiol. 
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Fjo. G. *1 nnd B represent bipolar action potentials of peristaltic wave supcrimposetl 
upon larRO, slow voltnRc change for lulcrolectrode resistance variation) caused hy asso¬ 
ciated passage of urine. 

voltage change of varying magnitude nud sign. Records from Imman ureters 
sliow a similar voltage change associated with the peristalsis. This slow voltage 
change may appear before, after, or ooiiicident with the action potential. An 
evample of this slow voltage change is seen in figure (i. The magnitude of this 
voltage cliango varies, and at times is sufficiently great to require marked re¬ 
duction in sensitivity of the machine in order to record it. For tliis reason, 
identifiable action potentials are not always recorded, although small notches 
indicating them usually are seen. A significant slow voltage change is not always 
.seen with the passage of an action potential. This may mean one of two things: 
u) no urine is passing the electrodes—the wave may bo caused by the presence of 
the catheter or b) the positive and negative resistance variations caused by the 
passage of a bolus of urine cancel each other. Variation in magnitude, rapidity, 
and sign of the slow voltage changes seen, indicate the latter may occur. 

2) Voltage changes secondary to respiratory and cardiac function: During 
the period of recording in tlie patient who is awake, any significant movement 
by the patient will produce deflections of the recording arm. Respiration and 
cardiac activity at times are recorded. Respiiatory motion may produce a quite 
regular type of slow voltage change of either sign during a specific period of 
recording (fig. 7 ^ /i). This voltage effect often varies in magnitude and, with a 
aige inspiration, may be marked (fig. 7, B). 

Diminutive cardiac EKG recordings are seen at times on the record taken 
rom the two intraluminal electrodes. The magnitude of this electrocardiogram 
usiialty is quite small, but occasionally may be of sufficient size to interfere 
"ith interpretation of the electroureterogram (fig. 8). Relatively large electro¬ 
cardiograms more often appear in the record when the intraluminal ureteral 
electrodes are far apart. 
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A 



B 


Fig. 7. Records of voltage changes caused by respiratory motion are shown. Above, A, 
is seen a voltage effect occurring every 3 seconds which was correlated with respiratory 
motion. Below, B is record resulting from single deep inspiration. 





Fig. 8. Two e.xamples are shown of rather marked cardiac activity which may be seen 
when recording from two intraureteral electrodes. 
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CATHETER MOTION 





j BALLOON DISTENSION 

' ~ ' ' - - - 



Fig. 1 ), 4, stimulutUip: effect of urclcrel eaflieter is recorded, Lariro slow volt¬ 

age effect^following action potentials (A"^ A"), prol>at)ly was caused l)y passage of urine, 
ft, distension of small, intraureteral liailoon niiovo recording electrodes stimulates jiropa- 
gating peristaltic action potentials (.A"^ A”). 

Slimutadoii of peristaltic wares in the human urct/r. In some of the patients 
studied oy.stobcopically, jiggltni; tlic ureteral electrode catheter prodneecl proita- 
gating peristaltic action potentials (fig. 9, A). Sttidy of the ureter during oper¬ 
ation showed that distetision of an intraureteral lutlloon stimulated peristalsis 
(fig. 9, B). Pinching of the itretcr with smooth tijjpcd forceps also consistently 
stimulated peristaltic waves in the patient studied immediately after nephrec¬ 
tomy. Also worthy of note was the absence of peristaltic action potentials in this 
patient during 10-minute periods of recording from the intraureteral electrodes 
carried out 24 and 48 hours after the iietdirectomy. Stimulation by distension 
and local irritation of the human ureter did not appear to differ .significantly 
from similar .stimulation of the canine urelci. 

Direction of peristaltic waves. The bipolar recording of the ))rogrcss of the 
action potential of a peri.staltic wave along the ureter reveals the direction of 
this wave since the polarity of each electrode is known. Tlie great, majority of 
peristaltic wave.s recorded in humans have propagated downward (fig. 10, upper 
record). However, upward coursing waves (fig. 10, lower record) occasionally 
are seen associated with the activity resulting from motion or in.scrtion of the 
ureteral electrode catheter. The lower recording electrode may act as the source 
of stimulus in thc.‘-e instances, 

Frcquencii of ptriHaltie waves. In the intact human ureter, the frequency of 
waves ha.s varietl from 0.8 to 10,0/inin. (table 1). The occurrence of waves may 
he regular or grouped in two’s or three’s with a more prolonged inteiwal between 
the groups of waves tlian between each rvave. flccasionally, the pause between 
groups may la‘l two to three minutes. 
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Fig. 10. Above is shown record of peristaltic wave propagating down ureter, wiiile below 
is record of a wave coursing upward. Presence of peristaltic action potential iit each elec¬ 
trode (El and E2) is indicated beneath each record. 


Table 1. Human ureteral persislaldc aelivity 


Patient 

Ftcquenrj’ Waves/Min. 

Velocity MM/Sec. 

M. Br 

4-8 

21-31 

M. Ba 

•1 

25-35 

P.H. 

O.S-3 i 

21-31 

L J. 

5 ; 

37-11 

N. C. 

0 

33-45 

E. B. ’ 

3-10 

! 33-40 


The conduclion velociUj of perislallic waves. The velocity of conduction of the 
action potentials along the ureter can be determined by this method of bipolar 
recording. Thus, 

y _ DE X 25 

where V is velocity in mm/sec., DE the distance in millimeters between the 
recording electrodes, and DS the distance on the record between the recorded 
action potentials. In all in.stances, the speed of the recording paper has been 25 
mm/sec. The velocitj’’ of ureteral peristaltic waves varies in a given patient about 
10-15 mm/sec., and from patient to patient bj'^ as much as 20 mm/sec. (table 1). 
The velocity usually is between 25 and 35 mm/sec. but the extremes for the in¬ 
tact human ureters recorded to date have been 20 and 45 mm/sec. 

As in the dog,^ the velocity of peristaltic waves correlated with their frequency 
within the limits of vaidation of the velocity (fig. 11). The shape of the action 
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SECONDS AFTER PASSAGE OF THE 
PRECEDING PERISTAUIC WAVE 

Fig. 11. Correhition of viirialions in wave vcloeity with time since passage of precedinj; 
peristaltic wave is shown. Clningc in sliape of pha.se'B of action potential associated with 
velocity variation is depicted hy traced wave shapes reproduced upon graph near points 
representinK velocity of each. Data Rraphed here were taken from record of patient studied 
during cystoscopic examination. 

potentials also has liccn fotttid to vary with the velocity of conduction (fig. 11). 
This phenomenon, first discovered from study of the canine ureter, is evident 
only in records where the action potentials are optimally recorded, since only 
in these is the slow phase of recovery (phase B) evident. As the velocity falls the 
‘‘shoulder” of phase B of the action potential disappears. It returns as speed of 
conduction increases. 

Peristaltic waves stimulated hy balloon distension show a similar correlation 
between frequency and velocity as seen in spontaneously occurring peristalsis. 
In the patient studied immediately after nephrectomy, it was possible by varying 
the interval of balloon distension to define for this ureter an absolute refractory 
period and a period of reduced wave velocity (fig. 12, A). In this instance a peristaltic 
wave could not be stimulated less than 3.2 seconds after a preceding one, no 
matter how forceful the balloon distension. The duration of the period of re¬ 
duced wave velocity was 5-0 seconds. 

Repetitive distension stimulation produced a reduction in velocity of the re¬ 
sulting waves below that which one might predict from the time elapsed since 
the preceding wave (fig. 12, B). Tire cause of the period of reduced wave velocity 
and of the effect of repetitive stimulation upon it is as yet unknown. Following 
the manipulation of the upper end of this ureter incident to its study by balloon 
distension, stimulation of peristaltic waves by pinching in this region was no 
longer possible. 

The effect of surgical mobilization upon the conduction of peristaltic waves. The 
effect of elevating the cut end of the ureter in preparation for anastomosis to an 
isolated segment of ileum was investigated by recording from two intraluminal 
electrodes placed within the mobilized segment of ureter and comparing the 
records with those obtained from two electrodes situated within the remaining 




REPETITIVE STIMULATION 
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SECONDS SINCE PRECEDING PERISTALTIC WAVE 

Fig. 12. A, graph shows relationship between velocities of stimulated peristaltic waves 
and time since passage of preceding wave. Stimulation was carried out immediatel 3 " after 
nephrectomy by balloon distension and recordings taken from intraureteral electrodes 
placed preoperatively. Arrows above separate absolute refractorj^ period from period of 
reduced wave velocity. 

B, effect of repetitive stimulation upon velocity of resulting peristaltic waves in relation 
to period of reduced wave velocity is shown. Whereas superimposed graph from A 13 was 
obtained bj'’ comparison of velocities of peristaltic waves following one or two distensions 
of stimulating balloon, points graphed here repre.sent wave velocities resulting from re¬ 
peated balloon distension at 3-6 second intervals. Initial wave, 1 was stimulated 15 seconds 
after passage of last of three preceding stimulated waves. Seventh stimulus, 4 seconds after 
passage of the sixth wave, failed to stimulate peristaltic wave but 4 seconds later (8 seconds 
after passage of sixth wave) eighth stimulation resulted in propagating wave. Four seconds 
later, a ninth stimulus again failed to produce a propagating peristaltic action potential. 
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12 2 3 

Fig. 13. All records shown were taken from inlralmninal plcctiode.s placed in rinht 
ureter prior to comiilelion of urctoroileostom.v. Electrodes I and 2 were placed in tmdis- 
turhod upper ureter (electrode 1 nearest to kitlncy) while electrodes S and 4 were within 
mobilized portion immediately above ureteroileal nnnsttimosis; electrode 4 vas nearest 
anastomosis, electrode S near'upper limit of mobilized ureteral scKmont. Hecords taken 
immediately upon completion of the operation, A. show failure of downward propuftatini; 
action potential to record at electrode 4 althoURh its presence at S is (iefinite. In records 
taken 24 hours B and 48 hours C after operation action potentials record oidv nt electrodes 
lands. 

timnobilized tireteral segment. Action potentials were recoitled nt the usual 
speeds and frequencies from the unmohilized ureter. However, in 4 patients 
studied, peristaltio action potentials did not appear in the mobilized segment of 
ureter during the 10-minute periods of recording jierformed daily dtiring the 
first three postoperative days. (Iti two of the.se patients the recording contained 
sufficient voltage changes covrclatod with caidiae rhythm and respiratory aetivit.v 
to interfere with recognition of low voltage peristaltic action potentials possibly 
present.) In another patient, the electrode situated within but near the upper 
margin of the mobilized segment of ureter recorded action potentials after opera¬ 
tion, but 24 hours later the action potentials were absent at this electrode 
and remained so (fig. 13). Although the action potentials in still another 
patient were poorly recorded, a return of conduction through the mobilized seg¬ 
ment seemed to appear on the third postoperative day and persisted on the 
fourth.* However, the velocity of the wave through this segment was markedly 
reduced (13.4 mm/sec. compared to 25-30 mm/sec. in the uiiraobilized segment). 
On the third postoperative day some of the peristaltic waves recording at the 
proximal electrode in the mobilized segment did not propagate to the lowest 
electrode in this segment. By the fourth day, however, all waves entering the 
mobilized segment of ureter propagated at least as far as the lowest recording 

left patient so far studied in whom the ureter.ai electrode assembly'was 

haveb*^ days. Although no clinical evidence of urinary tract complications 

nl.,..,-as a result of the inlying electrode assembly, such probably is more apt to 
wear the longer the assembly is left in place. 
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Fig. 14. Records from electrodes pl.iced in mobilized segment of ureter «-ere made .3, .4 
and 4, B days postoperatively. Prior to these days, records failed to record anj' definite 
action potentials in mobilized segment. Some of waves recording at electrode, 5 on third 
postoperative day failed to reach electrode, 4 nearest ureteroileal anastomosis, A. .411 
waves recorded on fourth postoperative day involving electrode, 5 also recorded at elec¬ 
trode 4- Velocity of these propagating waves between electrodes 3 and 4 "’HS reduced. 

electrode (fig. 14). Recordings from the electrodes in the mobilized segment of 
ureter were not simultaneous with recordings from the undisturbed ureter e.vcept 
when performed between one of the upper pair and one of the lower pair of elec¬ 
trodes (fig. 13) since only a single channel recorder was used. Recording from the 
electrodes in the mobilized segment of ureter was for at least 10 minutes. It 
would appear unlikely that spontaneous peristaltic activit}' would suddenl}'" cease 
for .such a period, just after 4-6 peristaltic waves per minute have been recorded 
in the unmobilized segment of the ureter. 

DISCUSSION 

Engelmanirf’ ° described man 3 " of the phj’-siological characteristics of the 
ureteral activit}" using a method of careful visual observation and anatomic stud}" 
of the ureters of animals. He concluded that the ureteral peristalsis is myogenic in 
origin and that neural stimuli are not initiating factors. Subsequent investigators 
(referred to by Gruberf) all of whom did not agree with his conclusions, used 
imrious methods of study including direct visual observations, the recording of 
pressure changes, and analysis of the nature and volume of the flow of urine. 
Anatomic and pharmacologic methods also were used. The hydrophorograph was 
described in 1924 for the study of ureteral actiinty in man." Further development 

^ Engelmann, T. W.; Zur Phvsiologie des Ureter. Pfluger’s Arch. f. d. ges Pln-siol., 2: 
243-293, 1869. 

5 Engelmann, T. W.: Beitrage zur allegemeinen Muskel-und-nerven phvsiologie. Pfluger’s 
Arch. f. d. ges. Physiol., 3: 248-326, 1870. 

® Gruber, C. AI. ■ The autonomic innervation of the genito-urinarv system. Ph.vsiol. 
Rev., 13: 497-609, 1933. 

"Trattner, H. R.: A method of recording contractions of the intact human ureter. J. 
Urol., 11: 477-487, 1924. 
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of this pie‘'S>iro-flo\\ niothod followed iind the it&iilts of CNtoiisne studies of the 
human ureter by this method ha\e since been published 
Iii\(stigatioii of the notion potentials of isolated uieteinl smooth miisdc has 
been earned out b\ Bo/lci Oibeli and Ibiiiko'' and Miiigois'^ ha\e studied 
the action potentials of the eaiinie meter in situ Orheli and Bnuke used a stung 
gahanomctei and iionpolai i/able eledrodcs placed about the mobilised lowoi 
iiretei Thej obtained bipolar letoids of the action potentials of poiistaltic wai os 
and conscquoiilly weic able in part to determine the speed of the peristaltic wa\ es 
down the ureter The method employed by Oibeli and Bnieke i oiiid not icaditv 
bo applied to the study of flic iiictci in man Ifowecci, Atiiigci-s emplojcd iiitia- 
iirctoral electiodcs which (oiild he used to study the elcetiical aetnitj in human 
uretcis 

In oidei to attack the uiisohcd pioblcms of iircteial fiiiictioii, it seimcd de- 
Siiablc to simultaneously record both action potentials and mcehaiiical coiitiac- 
tiona of the meter Tins correlation has been cairicd out foi the caiimc uictei and 
reported elsewhere’ The electrical method of study iccoids the smooth muscle 
action potentials of the iiictci and has pio\cd a s.itisfaetoiy method of mcestiga- 
tioii of the intact uietcis of amuials and man 
The application of the electiuni method of study to the iin estigatioii of human 
ureteral aetnily has shown that the ficqucncv, diicctioii and cclocitv of 
peristaltic wares can bo detcimiiied Intraluminal clectiodo lecoidmg is a satis¬ 
factory one when there is no marked disciepanev between the si/e of the uroteial 
lumen and the electrode Indeed, it would appeal fiom studies of the canine 
iirefei that the intraluminal position of the electrode is siipeiioi to the intra- 
iniisculai position obtained when a needle tjpc clectiodo is used 
The cliai act eristics of the human uictoial action potentials obtained iindei 
optimal conditions aie as follows (hg 5) Thcie is one iiiajoi deflection ( V) which 
IS usually preceded by a small one of opposite sign (1) The ictuiii towaid iieu- 
tralitj (B) following this majoi deflection is initially lapid but then is chaiac- 
terized bj a slow phase oi “shouldei ” At the beginning of this slow phase oi 
slioiildei”, one occasionally sees in liuman ureteial action potentials a small 
deflection (2) which lepreseiits relative positivity at the electiode probably 


1 ., II H Grinhic registration of the function of tlie tinman uroter with the 

ajUropliarograph J Urol , 28- 1-33, 1932 

to of the int ict hum*in uroter J Urol , 69 501-533, 1948 

^ end IMcLnnc, C M PhjsiolocKal chances in the ureter issocinted AMth 
pregn^ SurK.Gjnec .V Obst 62 05^72,1936 

, Jr , Diehl W K and Diggs, E S Hormonal influences uj)on the 
un/i” S58-S71, 1012 

502-510^1^38^ action potentials visceral smooth muscle Am J Ph\siol , 124. 

Am Electrical stimulation and conduction of excitation in smooth muscle 

» ^ 

a The action potentials accompanying conducted responses in visceral 

smooth muscles Am J Phvsml , 136 553 560 1042 

nn«!i 1 ttt -'Action Potentials and Conduction of Excitation in Muscle Biological S\tii 
» The Jacques Cattcll Press, 1941 

MuqlnU?**’ Brucke, T E Bcitiage zur Plnsiologio der Autonom InnerMCrten 

f '' RO® Phjsiol.iaS 311-364,1910 

55-77 1038 ^ Contribution i IVtude phjsiologique do Puretero J Beige d’urol , 11* 
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caused by the recession from it of the peak phase of the area of electrical activity 
(negativity). A small deflection (3), again of opposite sign, may follow the return 
toward neutrality. Deflections (1) (3) probably also represent the approach and 
recession respectively of the area of activity (negati^dty) to and from the record¬ 
ing electrode. The major deflection A generally is interpreted as being due to 
depolarization of the contracting muscle cells, while phase B is considered repre¬ 
sentative of electrical repolarization. The characteristics of ureteral peristaltic 
action potentials are similar to those of other active conducting tissue. Their 
comparison with a canine cardiac action potential (fig. 15) reproduced from 
Draper and Weidmann'** exemplifies this similarity. 

With bipolar intraureteral electrodes 25-35 mm. apart, the electrical record 
consists of two parts, one being the mirror image of the other. The ureterogram 
illustrated in figure 9, B is characteristic of human ureteral activity when slow 
voltage changes due to the passage of urine are absent. The effect of voltage 
changes incident to the passage of urine upon the recording of the action po¬ 
tentials is shown in figure 6. Here the action potentials appear as notches super¬ 
imposed upon a massive slow voltage change which may be of either sign. The 
position of the action potentials are not constant in relation to this slow voltage 
change; they maj^ precede, be superimposed upon, or follow it. It is assumed that 
these slow voltage changes are due to alterations in the resistance of the inter¬ 
electrode portion of the circuit caused by urine passing through the ureter. 

There are definite variations in the frequency of peristaltic waves in the intact 

'^Draper, M. H. and Weidmann, S.: Cardiac resting and action potentials recorded 
with an intracellular electrode. J. Physiol. 116 : 74-94, 1951. 
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lumuii uretpr (0 8-10 0 mm ) (table 1) The fattois ^^hlth mflucme frequency 
remain to be nucstig ittd 

lhcielocit\ of (omlmtiOM of an aitioii potential along a human urotei \aucs 
(20-15 mm/«C( ) Two factom hue been shown to be (oirclatod with \elocit} 
(hg 12), namdv, 1) thepmiod of time elapsing between poustaltie wates and 
2) the shape of pha-'C 15 of the pnistallu lution potential The sigmficaiire of the 
lattei and its icl itioii to peiistaltu (ondiietioii are yet iiiiknowii Fuither m 
\cstigatioii into the lel itioiiship of \ clo< itv of tondiietioii and the shape of phase 
B IS being londneled 111 the dog Tin \elo(il> fiequciuj i on elation also has been 
found picsent in the (.aiiiiic iiictei, wheie by means of balloon distension stimu¬ 
lation of peristaltn waies, an absolute lefiaitorj pciiod and a peiiod of icduced 
wa\e\elo(ity bale been defined The-c peiiodshaicbceii defined (also by balloon 
distension stimulation) in one grossly notmal human nietei (fig 15) studied 
immcdiateh aftei iicphiei tomj foi iicphiolilhmsis In tins instanee, both periods 
were of lougci duration than iisiialK found lu the camuc iiietei “ 

That the origin of hiiman uietcial peiistaltie wines is not entirelj autonomous 
IS indicated In the fait tint no spontaneous peristaltic wates weie iccoidcd 
from theiiretoi after nephiectomv dining 10 minute peiiods of lecoiding 21 and 
■18 hours aftei opeiation 

It would appoii that londnction of uicteral peiistiilsis in the human being is, 
at least tcmpoiaiilj, mtcifeicd with by (iitting the iiietor, mobilizing two to 
three inches of it, and anastomosing it to a small intestinal segment The leeords 
shown 111 fignie 14 indicate that the effect on coiidiiction may not be immediate 
111 the aiea whoie the mobilized meets the umnobihzed scginont of nioter, but 
maj appear latei, that is, within the nc\l 24 boms The capacity to conduct 
pciistaltic wa\cs is ultimatcl} icgamcd bt the mobilized segment (fig 13), but 
for a time aftei the capacity to conduct is regained the \clocitj' with which the 
pciistaltic wases course ocoi the mobilucd segment is lowei than noimal How 
long the conductional lato dceicmciit hosts is not jet known 
Studies in both dog and man have shown temporary mtoifercncc with the con¬ 
duction of uretcial peristaltic wa-ves after the tiaiima of siiigical mobilization 
Whether tins is an important causal f.wtor m the pioduetion of transitoiy hydio- 
nephiosis seen aftei nreteial tiaiisplantation is unknown 

SOMMAni 

The electiical iccoiding of the action potentials in human uicteral peiistalsis 
IS easible from mti alummally placed uietcial electiodes 

0 lecoided action potentials of human uieteial peiistalsis are similar to 
ose that ha\e been lecoided in the canine uiotei ® 

arge, slow a oltage change in the recording is often associated w ith the 
peristaltic action potentials This is presumed to be due to changes m the circuit 
caused bj the passage of urme 

oltap changes due to motion and respiratory or cardiac activity may intei 
ere w n i optimum i ecordmg of pei istaltic action potentials 



986 


HARVEY R. BUTCHER, JR. AND WILLIAM SLEATOR, JR. 


Frequency of peristaltic ivaves in the intact human ureter vary (0.8 
to 10.0/inin.). 

Velocity of conduction of peristalsis is measurable b}'’ the electrical method 
of study. It is shown to vary conversel 3 ’’ as the interval since the passage of the 
preceding peristaltic wave (fig. 11). Velocity also shows correlation with the shape 
of the action potential (fig. 11). 

An absolute refractory period and a period of reduced wave veloeitj" have been 
defined bj'' balloon distension stimulation. 

The surgeiy upon the ureter necessaiy to establish ureteroileal anastomosis 
in patients requiring ileal bladder substitution interferes, at least temporariljq 
with peristaltic wa^'e conduction through the mobilized segment of ureter. 



The loiRNAt o» I noLO«n 
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rOLYEl'IIYLKM: AS PARTIAL LIIEL'EUAL RROSTIILSIS IX 


DOGS 


VLMN M SCUMi, liOin HT V LItICKSO.N i\r. M \IM OM>V SCHLU 

Irom the Dcjmrtmcnl of Phtittoloiiy nnii Btophitsia, bnncrutti/ of \\ n^huuilon School of 
Mcdtctoc, Sentllc S, U ash 

The let out achoiil of iioiiie.if ti\c plastics has sttafK aided ccitain t.tpos of 
icpaii ami leplaeomcnl suigci\ Polyetlijleiic, the least icactue of those gonci- 
alH a^allab\o, has been used m gjimeologual,' t auho\ nseidar- and ucmologmal 
siiigoM’ and in niologv ' 

llic possibility of using tins maloii'il as leplatcment foi a part of llic meter 
was iinesfigatcd hj Ileidmann" in rabbits lie found that small tubes became 
obsIriKlcd with pieiipitales, and that hj'dionophiosis de\eloped and the aiii- 
mils died iii iiicmia Wc tonsideud Ins use of the labbit uiifoilunate because of 
the small tubing icquiicd and iKiausu of the \eiv gicat teiidcnij foi the iiiiiio 
of iicibnoips to foim pietipitato Poi this icason, a study was imtiated m dogs 
-Vftei the begiiimiig of oiii expeiimcnts, Tullock'' published an account of the 
suiicssfiil use of this plastK foi hiintcial mcteial leplaepmeiit iii a human 
Oiii icpoit IS coiisidcied to (oiioboiate his and to show the (oiiditioii of the pros 
thesis in the sunning animal 

SIPTllODS 


In the fust animal studied, the left uictei was exposed iotiopentoneall>, 
and 1 segment 3 inches long was icmoved and icplnced with poljethjIciio tubing 
(2 mm ) This animal was subjected to oxcrefoiy and rotioginde pyelography, 
ncithci of whiih gaso ain uiiefpin ocal indication of the state of the left kidney 
Howeici, thoic was no sign of lenal hjpcitiophy on the x-iny, noi weie thcie 
nnj othci signs of malfniietion while the animal was kept in the animal qiiarteis 
foi oxer a j^eai Ibifortuiiateh, tins animal was used in a teiminal expeiiment 
and iiematcd bcfoic autopsy 

Since it seemed that this animal had shown the possibilitj' of paitial nietoial 
leplaccraciit, a seues of thico animals was subjected to bilateral paitial uieteial 
■tplacement The segments leplaced caned fiom 13-1 to 4 inches One animal was 
saciihecd aftei 0 symptom-fice weeks, the uietcis weie remoced, examined 


nKioscopicallj, and then sectioned and stained with hematoxylin and eosm 
The two othei animals haie shown no deficit m reml/urcteial function and aie 


Aided bj a gnat from the Stale of Washington Uescarcli rund for Biologj and Medicine 
for puWicalion Sept ember 22 11154 

, k'f^nnlieig C II ind Kohn, Anthoiu S ilpingopl istic using polyoth) lene 
tuning Am J Smg , 82 2S0-282, 1951 

,1 ,^^ andXeiger, G H The treatment of aneurisms with follow up studies 
■ iyf \ phosphate Surgerj , 34- 1032-1042, 1053 
I 230 239 iQ-g' Yentnciilomiistoitloblomj techniques nid obseri itions J Neurosurg , 

fnr T and Hainsoii, J H Tlieefficaci of plastic uietoral iml urethral cathoters 

Ahrl" J Urol, 66 85-102, 1951 

Siirg 37 lO^jOg tubing in expenmentil surgen of ureter Bnt J 

® llcstorition of the continuity of the ureter hy mc'\ns of polythene 
Bnt I broJ 24 42~i5, W52 
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surviving after 13 months. One of these animals delivered a litter of seven 4 
months after implantation. In order to terminate a second pregnancy, a hy.s- 
terectomy was performed G months after the implantation and at this time a 
gross examination of the implants was made. 

RESULTS 

No comment will be made about the first animal studied. The second group of 
three animals showed no impairment of renal function. The two surviving ani- 





,iiii|liil|ii> H'liiiui, M.ill' 'HI u«',l , 

'l8l 'V'! zol '2li 


Fig. 1. Two segments of ureter from dog sacrificed G weeks after polyethylene implan¬ 
tation. In upper segment connective tissue has .‘started to connect two stumps. In lower 
section there is a complete connective tissue bridge. 



Fig. 2. Section from lower specimen of figure 1. Note closelj’’ packed, connective tissue 
cells around polj^ethylene tube, showing few signs of inflammation. 
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mal', aio in excellent condition One has been adopted bv one of the wiiteis’ 
colleagues 

The met CIS of the sail ifu ed animal .iicshonn giosslv in ligme 1 Theie is some 
inciease in the si/o of the light uietoi ncai the pcK is, but tlieic is no precipitate 
within the lumen Tissue had grown o\ei the pliistu in the left uictei This 
tissue was adhcient to the plastii but (oiild he mo\ cd around the plastic Near 
the hgatmes on the left iiretei theic weie small nodules wliuli contained accu¬ 
mulations of fluid The fluid was tleni, had a pTI of 7 0 and was without sedi¬ 
ment It was not nunc, and was coiisideied the icsiilt of a foreign body leaction 
aiouncl the ligatuics 

The pliotomiciogiaph (fig 2) shows (hat the poljethylene tube leplacing the 
light meter hetame smiounded with (oniictlixe tissue This tissue consists of 
small, dciisclj pac hod cells immediately adjacent to the plastic w itli laiger, loosei 
cells at the periphcij of the ccllulai tube Thcie is liltlc sign of inflammatorj 
reaction within this tissue 

Examination of the meters in one of the two siiuixing animals at the end of 
9 months showed the jilastit to he eomiilctelj encased in a tonnective tissue 
tube about 1 mm thick There weic no nodules or other iiicgulanties appaiont 
111 this sheath The kidneys wcic both producing urine although one appeared 
shghtlj laigoi than the other There was no liydroiicplirosis 

DIscUSbION 

These expeimients have shown the feasibility of loplacing pint of the canine 
ureter with polyothyleno The plastic, despite its nonicnctixe propeitics, may 
become encased m a healtlij sheath of coniicctix c tissue It ser\ cs admirably as a 
conduit for the uimc and in the dog, unlike the inbbit, docs not accumulate pic 
cipitated mattei fiom the urmo Exen m a 4-inch segment, the lack of uroteial 
motilitj docs not cause an accumulation of casts The plastic meters weie not 
taken into the hladdei Since dogs will not suffer ictiogiade infection as easily 
as humans, it is felt that any conclusions about icplacing the entiieuretei would 
not apply to the human 

SUMMARX 

Poljethjleiie paitial meteial piosthcses haxe been installed in 4 dogs, uni- 
atcrally m one and bilateiallj'm thicc othcis Although definite results are not 
available, the first dog appeals to have had iioimal meteial function foi 15 
months In two of the lattei thiec thcio haxm been no signs of deficit in meteral 
unction foi 13 months The thud dog was sacrificed 0 weeks after opeiation 
e ureters were found to be patent, the ureteral stumps were attached to the 
P astic by healthy connectixe tissue which on one side had completely en- 
c osed the plastic Examination of one of the sunning 2 animals 9 months 
a cr operation showed both uieteis to be enclosed in healthy connectixe tissue 
ese lesults coiroboiato Tullock’s finding that this plastic will seive as an 
excellent replacement foi the human iiietei 
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URETEROPERITOXEAL FISTULA: CASE REPORT OF A 
LATE BULLET WOLTsUD COiMPLICATION 

LINO J. ARDtJINO 

From the Section of Urology, Veterans Administration Hospital, Lake City, Florida 

A rare and interesting late complication of a ureteral injuiy by a bullet is 
here presented. 

Herman et al.‘, in a stud 3 ’'of ureteral iiijiuy, reported on a case of a 19 year 
old male who .suffered fatal peritonitis following ureteral trauma by a stone 
dislodger. Five daj^s after ureteral in.strumentation, much purulent fluid was 
found on surgical opening of the peritoneal ca\'ity. It- ma.y be speculated that 
here also was a case of ureteroperitoneal communication. 

Robinson et ah- reported on 25 war ureteral injuries, 18 of which were recog¬ 
nized only when a urinaiy fistula developed, from 2 to 10 daj's after primaiy 
surgeiy.,The ureteral injuiy was most like!}'- o\-erlooked due to the gra\’ity and 
extent of the associated injuries. In complete di\dsion of the ureter, the only 
hope has been primaiy repair. As a late procedure, nephrectom}’’ will ha\'e to be 
done, according to Everidge and Barnes.^ Alan}' excellent papers on war ureteral 
injuries have been published, but it is not within the scope of this paper to re¬ 
view the literature.'* 

C.\SE REPORT 

J. T. H., Reg. Xo. 71420, 28 .year old X'egro, was admitted to the Lake City 
Veterans Hospital on Feljruary 11, 1953 complaining of marked abdominal dis¬ 
tention. This had developed rapidly during the preceding 3 da 3 ''s. A few da 3 's pre- 
vioiisl}', he had noticed vague discomfort in the left lower quadrant of the abdo¬ 
men, accompanied b}' a few spells of nausea and vomiting. The patient gave a 
histoiy of an abdominal bullet wound on December 20, 1952, fift 3 '-three da 3 ’'s 
prior to admission. There was no histoiy of hematuria or urinaiy fistula after 
being shot. He was hospitalized at a private hospital and an operation per¬ 
formed, during which the patient stated that “parts of his intestines were re¬ 
moved.” He was discharged from that private hospital on Januaiy 1, 1953 as 
completely healed. 

On admission the patient was in considerable discomfort because of abdom¬ 
inal distention. Temperature was lOOF, pulse 120, and blood pressure 110/00. 
Respiratoiy excursions were veiy limited. The abdomen was distended, tense 
and flat on percussion. Peristaltic sounds were not audible and a fluid wa\'e was 
demonstrable. A small, o\'al scar, about 0.5 cm. in diameter, was present in the 
right upper quadrant and a long rectus incisional scar in the left abdomen. On 
rectal palpation the cul-de-sac was full and bulging. The prostate gland was 
normal. There was no edema of the lower extremities. 

Accepted for publication November 3, 1954. 

1 Herman, L., Greene, L. B. and Havllar, B. L.: J. Urol., 66; 68S, 1940. 
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66: 498, 1946. 

^ Everidge, J. and Bai'nes, D. R.: Brit. J. Urol., 18: 106, 1946. 

^ McKay, H. W., Baird, H. H. and Justis, H. R.: J.A.M.A., 164; 205, 1954. 
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Fic 1 4 x-r'iv of clicst dcmoiistnilcs olcvntcd di«)ihr!ii:m diic lo larp omount of ab- 

inlrapcritoncal cMnvvasatioii of contract medium. Left ureteral eaUiotci Here siumu 
passed after injection of dye. 


A chest x-ray (fig. 1, A) shotted at) elevated diaphragm. An x-ray of the kid- 
aoys, ureters and bladders (fig. 1, «) revealed fltiid in the abdomen, and a bullet 
shndotv overlying the uppermost tispcet of the left sacroiliac jonil. 1 teie AAore 

no dilated loops of bowel. . n . 

Blood count revealed hemoglobin of 11.8 gm., hematocrit 3i, ory nocy es 
3.8 million, and lo.oOO leukocytes with 72 per cent granulocytes. Urma ysts 
showed 1 plus albumin and 3 plus pus, with a speoifio gravity of l.OOS. BlooU 

test for .syphilis was negative. ^ ^ v i +1 

Tile evening of admission, a paniecntcsis was done, and 5,/00 ml. o a s % y 
hemorrhagic fluid removed. There was no abdominal tendciness on pa pa ion 
after tlic paracentesis. The patient was given 500 ml. of blood on the evening o 
admission, and aiiotlior .500 ml., the next morning. During that pciiod, f 
tient was given 3,000 ml. of intravenous fluids, and also parenteral pomctllin. 
Excretory urography revealed xmry little, if any, function of tlie right "i ney. 
On the left there was hydronepltrosis, calicctasis, and ureterectasis of the upper 
third of tlic ureter. The loft ureter just above and belott- the shadotv of the 
bullet tt’as not visualized. 

A cystoscopic examination xvas done, and pyelouretorograms made using a 
terminal eye occlusion ureteral catheter. Tlic right pycloiuoteiogiam was 
noimal. On the left, four progressive pyelouretorograms (fig. 1, C) were taken, 
each one after the injection of 10-15 ml. of contrast medium. These n™® 
A'calcd progressive extravasation from the left ureter at the plane of the u e , 
and extensive pooling in the peritoneal cavity. Indigo carmine, 5 mb, was ne.xt 
itistilled, and then a paracentesis performed. Approximately 5000 ml. of a ig it y 
hlue-tiatcd and sliglitly liemorrhagic fltiid wa.s removed from the peritoneal 
cavity. 
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An operation was started. A left flank incision was made, and a marked degree 
of left retroperitoneal inflammatoiy induration, edema, and fibrosis found. The 
left ureter was identified with difficulty as it was buried in this mass of inflam¬ 
matoiy tissue. The ureter was mobilized and traced with difficulty down to 
approximately the le\'el of the brim of the pelvis. At this point, the ureter seemed 
to fan out and merge with the peritoneum. The ureter thinned out completely 
and further dissection at this point opened into the peritoneum. Palpation failed 
to locate the bullet, due to the marked inflammatory reaction, and continued 
search for it was not feasible. The length of the ureter a^milable for reimplanta¬ 
tion into the bladder was far too short. There existed also the mechanical barrier 
of the extensive retroperitoneal inflammation which prevented bladder, colonic, 
or ureteroureteral implantation. Accordingly, a nephrectomj’- was perfoimed, 
since the right retrograde pyeloureterogram was normal, the patient was 
in excellent condition and a secondaiy nephrectomy was thereby eliminated. 
During surgeiy, patient received 1000 ml. of whole blood, and also intravenous 
fluids. Postoperative condition was good. 

Pathologist’s report (accession Xo. 5330): Grossly, the kidney measured 12 b}"" 
9 by 4 cm., to which was attached a .section of ureter S cm. long. A cyst, lined bj’’ 
old clotted blood, measuring 2 cm. in diameter was present at the upper pole. 
On coronal section, the cortex measured 0.8 cm. at the end of the pyramid and 
2.5 cm. overall at its thickest portion. 

Microscopicallj’’ (fig. 2), the glomendi were intact and the tufts were rather 
small with large empty Bowman’s spaces (estimated 3 to 4 times normal). The 
tubules were similarly dilated with a granular and/or vacuolated epithelial 
lining. Scattered through the section were microcystic spaces lined by flattened 
cells, and in some of these, a part of the lining consisted of more columnar cells; 
thereby showing that these were dilated Bowman’s spaces in which the section 



Fig. 2. Microscopic examination of kidney tissue mainly shows dil.ated Bowman’s 
spaces and tubules. 
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had missed the glomerular tuft. There was surprisingly little inflammatory reac¬ 
tion and no va.sculnr changes in the kidney. 

I’ostoperatively, the patient was given streptomycin, penicillin, and intrave¬ 
nous fluids. A Cantor tube was passed on the fn-st po.stoporativc da}’ and re¬ 
moved on the fourth, when the patient had a normal bowel movement, was 
passing flatus, and had normal peristaltic sounds. He became afebrile on the 
fourth postoperative day and intravenous fltiids were discontinued. The re¬ 
mainder of the postoperative convalescence was smooth, e.vcept for prolonged 
wound drainage. 

On the first postoperative day, the nouprotein nitrogen was 53 mg. per cent, 
blood chlorides ,520 mg., ictems index 12, and CO; volume per cent Go. On the 
fourth postoperative day, the nouprotein nitrogen was 49 mg. per cent, CO; 
volume per cent Gl, potassium 4.9 m/Eq., hemoglobin 12.G gm., and hematocrit 
35. By the thirteenth postoperative day, the nonprotein nitrogen had fallen to 
27 mg. per cent. The hematocrit was 39, hemoglobin 13.G gm., and sedimenta¬ 
tion rate 28. A hanging-drop blood test for .sickling was negative. An x-ray of the 
chest was now negative. A gaslro-intcstinal series was csscntialty negative ex¬ 
cept for colonic hypermotility and displacement of the terminal loops of small 
intostino. 


The incision had been considered to have healed, but 15 days postoperatively, 
a serosanguineous discharge started from the midportion of the wound and con¬ 
tinued for G weeks. This was treated with wound irrigations, and replacement of 
the Penrose drain. The patient was given terramycin and gantrisin orally, and 
penicillin and streptomycin paronterally. These preparations were prescribed 
for varying periods, and in various combinations. The drainage from the in¬ 
cision finally subsided, and the wound healed by May 1, 1953, when the patient 
nas discharged from the hospital as cured. 

On March 9, 1953, a letter was received from the private hospital, describing 
the extent of the injuries caused by the bullet wound of December 21, 1952. 
The liver edge had been lacerated. In addition to this, the following injuries 
were found: perforation of both walls of the stomach, perforation of the trans¬ 


feree mesocolon, two perforations of the mesentery of the ileum with tearing 
of the large vessels, perforation of the left posterior peritoneum with severing 
0 the left colic artery. Approximately a liter of blood and considerable air were 
ound in the peritoneal cavity. Immediate surgery had been done, which in- 
c uded resection of 30 inches of ileum, ligation of various severed vessels, closure 
0 the two perforations of the stomach, and resection of a small portion of the 
ner. The vent in the left posterior peritoneum was enlarged to enable the sur¬ 
geon to examine the ureter, which he stated was intact. However, he remarked 
at the severed ends of the loft colic artery were ligated. 


DISCUSSION 


and f’^^'*®8enesis of the ureteroperitoneal fistula can only be speculated upon, 
n one likely explanation may be that a surgical error was committed at the 
'me 0 the primary operation. It may have been that what was ligated as severed 
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left colic arteiy was actiiall}" the ureter. Then, some 53 days later, after absorp¬ 
tion of the catgut ligature, urinary pressure maj’- have I’esulted in re-establishing 
the patenc}’’ of the proximal end of the left ureter. Since this lay beneath a pre¬ 
vious peritoneal opening, and this was the avenue of least resistance, the urine 
created a ureteroperitoneal fistula. 

In delaj’-ed surgery for ureteral injury, nephrectom}" is frequently necessary, 
as Avas done in the case here presented. The short proximal ureter (8 cm.), 
combined Avith the factor of extensiAm retroperitoneal inflammation, made co¬ 
lonic, A^esical, or ureteroureteral implantation impossible. 

Since the preoperatiA'e excretory urogram shoAA'ed an apparent lack of 
concentration of the contrast medium in the light renal pehis, a left nephros- 
tom}'- or ureterostom}’-, folloAved later bj”^ a secondarj’- nephrectom}", Avould 
ordinaril}^ be the recommended procedure. After deliberation at the operating 
table, the author decided upon a left nephrectomy because the right retrograde 
pyeloureterogram Avas nonnal, and the apparent poor function Avas therefore 
belieA^ed to be onl}’- temporaiy, probablj’- of a reflex nature. 

COXCLUSIOX 

An unusual complication of a ureteral injuiy in the foim of a delayed uretero¬ 
peritoneal fistula is here reported. 

The diagnosis aa’rs made preoperatiAmly, and this may be the second recorded 
case of this form of late complication of ureteral injury. 
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THi: REPAIR or URETEROVESICOVAOINORECTAL FISTULA 
FOLLOAVIKG IRR VDIATIOX FOR CERVICAL CARCINOMA 
USING A FIAP or BLADDER MUSCLE 
WM/n.R & KIRtli, JR 

tram Ihe Deparlmcnl of UroJogift Mas'iachu’irtls General Jlo'ipital, Holton, Mass 

AH (M G H No 485703) A 50 yea»-old, nulliparous housewife entcied the 
Mawachusctls Geneial Hospital on .Inly 20, ID15 lor treatment of a vesico- 
\aginal fistula In 1937, at anothoi hospital, a siipia\agiiial hjsteiectomy had 
been pel formed foi a leiomjoma In 1941 \nKmnl hlecdmg «as noted and a (ci\ i- 
cil biopsy leiealed “\eiy earlj, well differentiated adenocaiemoma ” Thioe 
courses of radium treatment and a single couise of \-inv treatment veiegueii 
3'liis Mas followed a j eai later by intestinal ohstniction, necessitating a double loop 
sigmoid colostomj Thiec months after this a \esieovaginnl and cesicorectal 
fistula dec eloped and pei'.isted 

Piusical examination \\ hen she cntcicd the hospital ie\ ealed a x agina appioxi- 
niatelj 8 em in length nith absciite of the ceuix and no ecideiicc of lecuii elite 
of caicmoma At the apex of the xngma was an opening which toiinniimcated 
with the bladdei Cystoscopie examination showed a \esn ox agiiial fistula 1 cm 
111 diamotci just medial to the left urctcial oiifite Medial to this opening xxas a 
2 min opening which commuuieated with the icctnm Excretory urograms re- 
X ealed normal function of both kidneys 
On August 1, 1945 the xesiroxagmal and xesicoicotal fistulas xxeie excised 
transxesically The uretei was left in plate and the openings closed with catgut 
sutures Sexen days latei it was exudont that the lepaii had failed 
In .luiie 1949 the patient was icadmittcd foi fiiither ex'aluation She had had 
scxeial attacks of left pyelonephritis An excrctoij uiogiam lex'ealed that this 
kidney was modelately lijdroncphrotic The light kidney appealed normal On 
pelxic examination it xxas found that at the apex of the xagina xxas a 1 5 em 
opening XX hicti connected with the bladder and the lectum Theiexxasnoexideiice 
of recui rent disease Cystoscopy xx as pei foi mod and m the region of the expected 
Position of the left uieteral orifice xxas a 1 5 cm opening xxhich connected xxith 
f 0 apex of the X'agina and the icctuni Tlie left meter entered the fistulous tiact 
as is showII m figure 1 It xxas demonstiatcd by x-iays and pioctoseopic examina- 
lon that the opening of the fistula in the boxx cl xx as appi oximately^ 12 < m abox'e 
m anus and that there xxas complete obliteration of the sigmoid just below the 
00 ostomy The patient agieed to have anothei attempt made to lepaii the 
stula XX ith the provision that the length of the xmgina be maintained 
fill ondotracheal gas oxygen ethei anesthesia, tlnough a supiapubic mid- 
e incision, the dome of the bladder xx as exposed Dense seal tissue made freeing 
0 le left side of the bladdei difficult, theiefoie, a left loxxei qiiadiant incision 
oii^th This joined the loxxei end of the midlme incision, as illustiated 

" 0 diagram (fig 2) The retropexitoneal space xxas easily entered, the xiictei 

<\xcept(.(i for public ition December S 1054 
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Fig. 1. Sagittal section showing fistulous tract joining bladder, vagina, ureter and 
rectum. 

was identified and followed down to the fistula. A niidline opening approximate!}’ 
9 cm. in length was made in the dome of the bladder (fig. 3, B and C) and the 
left side of the bladder was completely freed. The ureter was divided close to the 
fistula. The fistula between the bladder, vagina and rectum Avas excised. The 
opening in the rectum was closed in two layers, using No. 00 chromic catgut. 
The end of the vagina was closed with a similar running suture. The site of the 
fistulous opening in the bladder (fig. 3, A) was joined to the lower portion of the 
midline bladder incision (fig. 3, B) in order to facilitate closure of the opening. 
The closed openings in the rectum and the vagina and the proposed closure of 
the opening in the bladder were very close together. It was decided to sepaiate 
these closures by swinging a viable muscle flap in the hope that if the suture 
lines broke down the Auable muscle would help them heal. The possibility of 
using some of the psoas muscle was considered. It became apparent that using a 
flap of bladder muscle probably would be much simpler. This flap, approximately 
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Urelerosfomy 
Proximo! colostomy 
Distol colostomy 

■Skin Incision 


Fig. 2 Incision in skin and position of ureterostomy in relation to pro\imal colostomv 
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Flo. 3. Fistulous tract has liccti excised. Former site of vesical fistula is indicated just 
above /I. B and C mark incision in dome of hladder. C and D and .1 and B mark parallel 
incisions ivliich vcrc made to form flan, A, D, . 1 /. /*. 

3 inches wide, was easily made liy making the incision (fig. .3, C and D) parallel to 
rl and B, figure 3. The mucou.s membrane was removed. All edges of the flap 
showed good lilood supply. The defect in tlic bladder was closed by approximating 
side A and C to C and D, figure 3 with interrupted No. 00 chromic catgut. The 
flap was secured in such a way that it separated the suture lines in the bladder, 
vagina and rectum (fig. 4). The lower end of the left ureter was markedly thiok- 
cned over a distance of approximately 10 cm. It was felt that this thickening 
rather than a stenosis of the uretcrofistulous opening had caused the increasing 
hydronephrosis and attacks of pyelonephritis; therefore, it seemed reasonable to 
do a skin ureterostomy and later remove the kidney rather than do a uretero- 
neocystostomy. A No. 10 whistle-tip soft rubber catheter was passed up to the 
right ureter and brought out through the urethra. After closure of the abdominal 
wound the catheter which had been led up the right ureter was sutured to a 
labium and a Foley catheter was introduced into the bladder. The ureteral 



.l^PCning in rectum, vagina and bladder closed. Bladder flap has been used to 
aeparate closures. 
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catheter was left in for 9 da 3 '’s and drained most of the urine from the right 
kidnejL Postoperatively the patient did well and the repair remained closed. 

The left kidnej’’ and ureter were removed in October 1950. The patient has 
been seen at 4-month intervals to the present date and she has remained in 
good health. 

The drawings were made by Dr. Jorge Rodrigues-Arrojm. 

COXmEXT 

jN'Ianj^ operations have been designed to close openings between the l)ladder, 
vagina and rectum. Some of these are simple in design and work well. There are 
some repairs, expeciall}’' in patients who have received large amounts of irradia¬ 
tion, wliich are difficult to close successfulhn It is for such cases that the operation 
desci’ibed maj^ be helpful. 

264 Beacon St., Boston 16, Mass. 
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URCrBROSIGMOIDOSTOiMY COLLECTni^ REVIEW OF RESULTS 
IN 2S')7 REPORTED CASES 


n G CLATlKKANnW T LRADBIATLII 


/ roHi l!ic Dcpartmenf'i of Urohgiif 7 ujh College Medual School and the Nexc Cngland Cenfer 
Hospital, nuf? lUinnrd Mcthcal School anil 7 he Mmwchnsclte Ocncral Hospital, Boston 


In 1930, Ilinmaii and Wcj'r.uicii rc\ir\\cd colfeoted e\ppnonco with the 
technique ami results of uictcrosigiuoulostomv and dofined the basic pimciplcs 
of technique then in use 

Soicral methods of uietcrosiginoidostomy tin\o coiitiiiiied to have wide ac- 
ccptaiite The musculaii/iiig piim iplo IS t 5 'pificd bj the Stiles operation (fig 1) 
The distal iiietci is biincd in a tunncl-likc fold of mucosa aftci introduction of 


its end into the bowel thiongh a stab incision The Coffey 1 opeiatioii (fig 2) 
exemplified what Ilininaii and Weyrancli classified as a tunnel type of operation 
The direct tvpc of anaatoinosis has recently been icfined by Nesbit (fig 3), 
Cordomiiei (hg I) and otheis Roccntlj’ a new pimtiple, tliat of combining the 
tunnel pnmiplo with an elliptical end to side anastomosis ffig 5) has been used 
(Loadbettei, Wcjiauch and young) 

In recent yeais, bettci motliods of anesthesia, blood and Hind leplaccment, 
iiitestinal intubation and antilnotic therapy iiivxc pcrmiftod performance of more 
extensue opeiations and icduction in the need for staged piocediircs A clcaicr 
undeistanding has developed of distuibailees m electrolyte balntico which may 
occur after diieision of uiiiic into the bowel We have iindeitaken aiiothei col¬ 
lective leiiew snminanring 2897 cases m which nicteiosigmoidostomy was done 
using one of the foui majoi modifications of tcchmciue desciibed Data for each 
tjpe of opeiation haxe been analysed with icfcionce to hospital mortality, 
infection, pyelogiaplnc lesults, an leflux from bowel intonppcrunnaiytract, and 
hyperchloicmic acidosis 

Table 1 indicates hospital moitahty rates aftei ureterosigmoidostomy, with 
orwithoiit cjstectomy, langing from 13 0 to 25 5 pci cent for the vaiious types of 
operation The wide vaiiation among different gioiips of cases makes comparison 
difficult Some tendency has been evident in recent years toward lowering of 
mortality Increasing experience with nretcioiiitestinal tiansplantation and 
improvement in techniques appeal to have more than offset assumption of less 
fav orable opeiatn e risks 


Table 2 compaies the moitahty lates foi ureterosigmoidostomy in the absence 
of malignant disease and those foi opeiations done as an adjunct to cancer sui- 
pry Uietorosigmoidostomy in a good risk patient without the supeiimposed 
la/ard of peine cancel surgery appeals to be a relativmiy safe operation Con¬ 
siderable variation in statistics is ev ident 
Table 3 suggests that clinically lecognizable pyelonephiitis is lelatively in- 
requeiit after the combined type of opeiation Experimental evudenoe (Wood- 


in m exhibit at the annual meeting of the American Urological Asso 
Y , Mar 31-June 3,1954 
'iccc.ptui for publication December 16,195t 
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Pig. 1. Ureterosigmoidostomy: muscularizing principle. (Redrawn after Stiles.) 



Fig. 2. Ureterosigmoidostomy: tunnel type of operation. (Redrawn after Coffey, 1911.) 

ruff, Cooper and Leadbetter; Weyrauch and Young) suggests that the submucosal 
tunnel acts as a vah^e to preAmnt reflu.x of bowel contents into the ureter. The 
relatively high frequenc}^ of kidney infection (table 3) and the relatii'el}^ common 
occurrence of air reflux (table 8) after the direct tj’^pe of transplantation are prob¬ 
ably related phenomena. After the Coffey 1 type of operation, granuloma forma¬ 
tion or stenosis about the intraluminal ureteral stump has been shown experi- 



MO l«v 

Fig. 3. Urctcrosigmoidoatoiny: elliptical end to side anastomosis. (Redrawn after 
Nesbit.) 




Fig. 4. Ureterosigmoidostomy: direct end to side anastomosis. (Redrawn after Cor- 

donmer, 1950.) 



T I \ V * 

^^®^.®*^°®*Kmoidostomy: combination of tunnel principle writh elliptical end to 
sme anastomosis. (Redrawn after Leadbctter and Clarke.) 
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Fig. 1. Ureterosigmoidostomj'; muscularizing principle. (Redrawn after Stiles.) 



Fig. 2. Ureterosigmoidostomy: tunnel type of operation. (Redrawn after CofTcy, 1911.) 

ruff, Cooperand Leadbetter; Weyrauch and Young) suggests that the submucosal 
tunnel acts as a valve to prevent reflux of bowel contents into the ureter. The 
relativel}'' high frequency of kidney infection (table 3) and the relath^el}’’ common 
occurrence of air reflux (table 8) after the direct type of transplantation are prob¬ 
ably related phenomena. After the Coffey 1 type of operation, granuloma forma¬ 
tion or stenosis about the intraluminal ureteral stump has been shown expen- 
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Tahli 2 Morlahty ralc<< \irctcro^igmouh^tomif nlonc compared with urctcrosujmoido’domy 


and pihic cancer surgery 


T>pc of Operation 

Number Cases 

Hospital Deaths 

r 

With cancer operation, 1 or more stages 




Hinmaii and Wevriuch 10IG 

230 

115 

50 0 

Smith 1947 

17 

12 

2G 5 

Marshall 1047 

104 

13 

12 5 

Ferris and Pricstlc\ 19 IS 

09 

12 

12 I 

Colbj 1932 

no 

i 20 

17 0 

I cadhetter and Cl trko 1054 

2S 

1 1 

1 

1 14 G 

All reports 

024 j 

17G 

2S 2 

Urctcro^igmoidostomy without cancer tnr 


1 


gen/ for exstrophy of bladder 

! 


^ (K) 0 

Grow 1953 1 

51 

0 


Higgins 1950 ' 

63 

3 

4 S 

IIir\ard and Thompson 1051 

144 

IS 

12 j 

I or exstrophy and other benign or mahtj , 




nanf disease tint uitknui pchic enneer 




surgery 




Ilinmin and ^YcJrtuch 1030 

490 

os 

t 20 0 

Smith 1947 

17 

0 

1 00 0 

I cadhetter and Clarke 1954 

12 

2 

1 lb 0 

All reports 

TSO 

j 121 

1 ij 0 


Tabit 3 Incidence of nonfaial, clinical pyclonephrihs after inctcrosigmoidostomy 


Type of Operation 

Number Cases 

r> cloncphntis 


Mwiculaming operation 



i 

Hinmtn and Wc> ranch 193G 

130 

49 

i 36 0 

7 wniicl 


! 


Hinmvn and Wejrnich 1930 

259 

71 ' 

27 4 

Schnittman 194SA 

lOS 

S 

1 ' 

* Harvard and Thompson 1951 

69 

48 

1 C9 6 

All reports tunnel operation 

572 

17G 

1 29 0 

Direct anasfomasiB \ 




Cordonmer and Ltge 1951 

48 

21 

43 S 

Combined operation 




I cadhetter and Cl irke 1954 

34 

i ^ 

1 n 8 


* The patients studied by Harvard and Thompson ^\c^e observed over a longer period 
than those in other series tabulated 
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Table 4. Known deaths from renal causes after ureterosiginoidostomy 


T>'pe of Operation 

i 1 

1 No Cases j 

! 

Deaths 

% 

Tunnel 

i 



Smith 1947 

64 

9 

14.0 

Harvard and Thompson 1951 

144 

27 

18.8 

Colby 1952 

90 

15 

15.6 

* Jacobs and Stirling 1952 

1322 

246 

18.6 

Whitmore and Marshall 1953 

168 

18 

10.7 

All cases 

1794 

315 

17.5 

Direct anastomosis 




Jacob's and Stirling 1952 

351 

58 

16.3 

Combined operation 


1 


Leadbetter and Clarke 1954 

40 

0 

00.0 


* Data include patients operated on by the muscularizing as well as tunnel techniques. 


Table 5. Final anatomic result after ureterosiginoidostomy 
Cases are tabulated as normal in which both kidne}'s and ureters appeared normal in 
pj'elograms after operation, or in which one kidne}* was removed or one ureter ligated and 
the remaining upper urinary tract appeared normal after operation. A few are included in 
which death occurred bcfoie pj'elograms were made but autopsj' disclosed normal upper 
urinary tracts, 


Type of Operation 

Cases Studied 

Cases Normal 

% 

Tunnel 




Jewett 1944 

20 

I 8 

40.0 

Schnittman 194SB 

12 

i 7 

63.0 

Harvard and Thompson 1951 

41 

5 

12.2 

Leadbetter 1953 

23 

S 9 

39 0 

All reports, tunnel operation 

96 

29 

30.2 

Combi ned 


1 


Garrett and Mertz 1954 

4 

4 i 


Leadbetter and Clarke 1954 

37 

24 

64.9 

All reports, combined operation 

41 

28 

07.3 


by Leadbetter and Clarke. This small group of patients was followed with the 
purpose of instituting external urinarj’- drainage bj'’ nephrostomj’- or ureterostomy 
before renal disease had progressed to a degree immediately jeopardizing sur¬ 
vival. 

Tables 5 and 6 list the final results obtained after ureterointestinal trans¬ 
plantation. The relatively favorable figures for the combined operation corrobo¬ 
rate the experimental inferences of Weyrauch and Young and of Woodruff, 
Cooper, and Leadbetter that the tunnel acts to prevent reflux while the elliptical 
mucosal anastomosis minimizes granuloma and stricture formation. Reflux 
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could explain hjdioncpliiosis when it is encountcieil after dneet aimbtomsis, 
granuloma or btuoture formation hydronephrosis aftei the tunnel and nuibculaily¬ 
ing procedures Incieasing expeiicnee has shown that in performance of tunnel 
and tombmed tjpos of operation geueious musculai flaps should be tashioned to 
allow the ureter to he loosely w ithiii the tunnel 

TAiiLn G Pyclogrnphic results tiuUtidual itretcrotiitcstiiial impltints 
Results arc listed ns iiormnl onlj it tin. niiper urinnr> trict reninincd normal or bccnino 
normal after operation, with the exception of the diiii of Griwcs and lluddiiigton which 
include some instinces in which minimi! h>droiic]ihrosis apiicircd after operation In 


Other senes, mstivnccs in \s!ucU mimui'il hjdronci»hrosi 
tabulation 

s ippearcd arc 

CNcludcd from 

Tyi)C of Operation 

\ufn!>cr\ rayed 

Number Normal 

-r 

2 unncl 


i 


Schnittman 1948A 

1 216 

S2 

37 9 

SchniUman,194813 

21 

17 

SI 0 

Gra\cs and Buddington 1950 

74 

39 

53 0 

Garrett and Mcrt7 195-1 

9 

4 

1 

44 5 

All reports, tunnel opcrition 

320 

1 

142 

1 

44 5 

Direct 



■M 

besbit 1949 

10 

s 


Cordonnicr 1954 

01 



All reports, direct anastomosis 

101 

49 1 

48 4 

Combined 


1 

1 


Garrett and Mertz 1954 

s 

S 

100 0 

Leadbetter and Clarke 1954 

67 

43 j 

64 0 

Ml reports, combined operation 

75 

51 

GS 0 

Table? Incidcnccofx ray evidence of reflux of nir from botvel into imnanj tract after ureterO’ 

sigmoidostomy 

Type of Operation 

Cases Studied ^ 

Air Rcflut 

% 

funnel 




Parks 1051 

27 

0 

00 0 

Marshall lOSl 

250 

0 

00 0 

AH reports, tunnel opcrition 

277 

0 

00 0 

Direct 




Cordonnier and Lage 1951 

1 

54 , 

5 

9 3 

Parks 1951 

9 , 

C 

i 66 7 

AH reports, direct anastomosis 

63 ' 

11 

17 5 

Combined operation 




beadbetter and Clarke 1954 

35 

0 

00 0 
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Tabi,e S. Incidence of chemical evidence of hyperchloremic acidosis after urcterosigmoidoslomy 


Type of Operation 

1 Cases Studied 

Hyperchloremic 

Acidosis 

C' 

/O 

Tunnel operation 




Jacobs and Stirling 1952 

80 

20 

32.5 

Direct 




Cordonnier and Lage 1951 

21 

14 

67.0 

Jacobs and Stirling 

121 

55 

45.5 

Ail reports, direct anastomosis 

142 

69 

48.5 

Combined opciation 

] 

1 


Leadbetter and Clarke 1954 

20 1 

i G 

1 

30.0 


Table 9. Correlation of pyelographic findings after ineterosiginoidostomy with postoperative 

blood biochemical studies (SO cases) 


Result 

1 

1 No Biochemical 
^ Disturbance 

Hyperchloremic 

Acidosi'; 

Excellent (normal upper urinary tract) 

Good (slight but appreciable persistent hydroneph- 

.. 

1 

1 

! 

0 

rosis) 

1 2 

4 

Fair (moderate to severe persistent hydronephrosis' i 


but good dye excretion in p}'elograms) | 

0 

1 

Poor (failures) j 

1 i 

1 


Table 7 indicates that air reflux from bowel into the upper uiinaiy tract, seen 
by x-ray, is infrequent if it occurs at all after the tunnel oi- the combined types of 
operation. 

A number of factors have been recognized as pla 3 ’'ing a part in the production 
of h 5 "perchloremic acidosis after ureterosigmoidostomjL Among these are 1) 
selective electrolyte excretion and absorption by the bowel (Doroshow; Ferris 
and Odel; Eisman and Bricker; Mitchell and 'S^alk; D’Agostino, Leadbetter and 
Schwartz); 2) bacterial decomposition of urea to form ammonium ions resorbed 
from the bowel lumen (Boyce and 'i''est); 3) pyelorenal backflow (Whisenand and 
Moore); tubular insufficiency (Kekwick, Paulley, Riches and Semple; Lapides). 

The observations of Lapides, of Odel, Ferris and Priestley and of Creevy 
and Reiser suggest that poor renal function is commonlj’' accompanied b}'’ 
chloremic acidosis but that good kidnej-^s appear able to compensate for t'he 
presence of urine within the bowel. Comparison of data from the literature (table 
8) indicates high incidence of hyperchloremic acidosis after ureterosigmoid 
transplantation by anj'^ type of operation. 

Table 9 summarizes 20 cases studied bj’- Leadbetter and Clarke. Patients 
in whom the upper urinaiy tract remained pj’-elographicalty normal after opera¬ 
tion did not show biochemical abnormalities. If even slight I^dronephrosis 
developed, hjqjerchloremic acidosis proved relattyel}’- common. Among 6 patients 
who developed hjqjerchloremic acidosis there were 3 in whom one kidney was 
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nornnl and the othoi only 'slightly dilated Eadi of the 0 patients showing hypoi- 
clilorcmic acidosis also exhibited ayotemm at some tune dining then course In 3 
patients the arotemm disappraicd dining eoiicction of acidosis and lupoichloi- 
cmninidei treatment 

SnMM.VIl\ 


The lesults of 2897 collected cases m which uietciosiginoidostomy was pci- 
foimcd arc aiialj/ed Foin tvpes of operation arc considered 1) musciilanzing 
opeiation, 2) dnoet anastomosis, 3) submucosal tunnel opoiafioii, 4) a combina¬ 
tion of submucosal tunnel with direct iiicteroiiitcstiiial anastomosis 
Opeiatne mortahtj caned widely among gioups of cases, but ureteiosig- 
moidostoiny appeared to bo quite safe cclieii not combined with pelcic cancel 
siirgeiy 

Pjeloiiephiitis was less common aftei thoiombmcd operation than aftci othei 
tjpes 

Hcdronephrosis was less common after the combinid opeiation 
Air reflux from bowel into the uictei was seen bj x-iaa m 17 o pel cent of cases 
of direct anastomosis It was not obseued after tunnel oi combiiiod types of 
opeiation 

Hyperchloremic acidosis occurred in about a third of cases irrcspectnc of 
tjpo of opeiation Anal} sis of a small gioup of pationts opciated on b\ the com¬ 
bined technique indicated that thiscomphcation did not occm in the piesenco of 
apostopeintirely normal uppei iiiinarr tract 

SO Bcnncl St, Boston It, il/nss (B G C) 
jlfassaclinscifs General I/ospital, Hoston illoss (IP B L) 
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SURGICAL INJURIES OF THE URETER --VNE BLADDER 
WM. NILES WISIIARD, Ju. 

Ever since Simon' did tlie first ncplircctomy in 1869 (for urctoro-abdominnl 
iistula) the hternture has been replete with inslnncos of surgical injury of the 
ureter and bladder. Why then, should anything more be said about it? Because, 
although attention has been called again and again to ureteral and bladder iu- 
jnries resulting from pelvic operations, the incidence continue.s unabated and 
little has been done to prevent it. 

Surgeons do not take too kindlj’ to the prophylactically anchored ureteral 
catheter because it is not easy to palpate, particularly if adjacent tissues are in¬ 
durated or fibrotic. Nevertheless, it has been found by Sisk (quoted b}' hloore-) 
that routine use of ureteral catheters before hysterectomy has practically stopped 
accidental ureteral injury. The [jrevention is so simple’ and the cure so complex 
that it is strange this routine is not more widely used. 

The ureter, so rarely injured by external trauma, is, because of its close rela¬ 
tionship to pelvic organs, wittingly or unwittingly clamped, cut, severed, sec¬ 
tioned, tied, sutured or otherwise damaged with amazing frequency. It is a traism 
to say that it is ofttimes tied without the operator’s knowledge, or development 
of suhsequent symptoms or morbidity. Obviously there is no way of determining 
the frequency of this typo of injuiy. Known injury, however, occurs with 2.42 
percent incidence in major gynecological surgery and 30 per cent in the Wertheim 
operation.’ The purpose of this report is to deal with s\irgieal injuries which have 
come to our attention. 


UnETERAL INJURV 

In the last 5-year period we have treated 8 patients for inadvertent surgical 
injury of the ureter. One of those, a man, had a clamp momentarily placed on the 
ureter during the course of a combined abdominal perineal operation. The clamp 
was removed and no special treatment given. The patient subsequently had a 
normal convalescence and normal excretory urogram. Such an injury, trivial 
though it may seem, has resulted in fistula or stricture with sufficient frequency 
that some authors' advocate the use of a postoperative ureteral catheter. This 
momentarj' clamp type of trauma represents the least serious injury we have 
encountered. 

The 7 remaining ureteral injuries in this series have been more complex. Two 
had ureters severed unwittingly in the course of a pehde operation. The proximal 

Read at annual meeting. North Central Section of American Urological Association, 
Uctroit, Mich. October 7-9, 1954. 
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untied ends were left to drain in the retroperitoneum witii resultant abscess 
formation that necessitated ultimate nephrectomy. Two others had lower ureteral 
injury which resulted in ureterovaginal fistulas, one of which was also complicated 
bj" a vesicovaginal fistula. The fifth patient was one who, in the coui'se of a com¬ 
plete h3’-sterectom3'-, had both lower ureters efficientl3'' tied and multiple vesi¬ 
covaginal fistulas. The sixth had bilateral ureteral ligation as a result of a ^'aginal 
h3’^sterectom3n The seventh had unilateral ligation incidental to bowel resection. 

Let us look first at the ureter which is severed and allowed to drain in the 
retroperitoneum. One of these 2 patients was a woman of 29 who had previousl3'^ 
had an appendectom3’'and right salpingo-ophorectom3’-, and a subsequent removal 
of the remaining pelvic organs in three different sittings b3' the same .surgeon. 
Her complaint at each hospital admission was pain in the left side together with 
urinaiy frequenc3'' burning. Each time P3niria was present but no investiga¬ 
tive Avork Avas done. A fourth time she turned up in the hands of the same sur¬ 
geon. In spite of her preAnous operations a diagnosis Avas made of appendicitis. 
At the fourth operation the appendix was of course absent, and so for that matter 
Avas eveiything else, but AA-ith great diligence a tubidar stiiicture Avas finally 
located on the left side deep in the pehds Avhich Avas presumed to be a fallopian 
tube. Because of its inaccessibilit3' (it aa’us reall3’- behind the peritoneum) a diag¬ 
nosis AA'as made of chronic inflammation and several inches of this tubular stnic- 
ture remoAmd. The remaining proximal end AA-as not tied. Immediate postopera¬ 
tive section shoA\-ed that the structure \A'as a ureter. At the end of 24 hours, under 
some duress, urologic consultation Avas requested. Immediate C3'stoscop3’' showed 
occlusion of the extreme loAver end of the left ureter. X-ray sliowed a staghorn 
stone in the left renal pelvis, doubtless of long standing. The right kidney Avas 
normal. A left nephrectom3^ Avas done and a drain placed Avell doAvn to the bony 
pehds through the loin. This proved to be inadequate so that the retroperitoneal 
pehde accumulation of urine subsequentl3’^ liad to be drained. The patient re¬ 
covered, remarried and died 2 years later of lypertension Avith azotemia. The 
remoA^ed left kidne3’' reA-ealed extensiAm p3"elonephritis as Avell as a staghorn 
calculus. It Avas presumabl3'' the cause of her illness from the beginning. 

Case 2, a Avoman aged 30, had a pehde operation elscAvhere, the details of Avhich 
Avere not available. A postoperative “c3’^st” developed in the loAver abdominal 
Avail. She consulted another surgeon Avho drained a retroperitoneal “c3’^st” con¬ 
taining 2 gallons of urine. Urologic examination reAmaled a functionless, in¬ 
fected, large left h3''dronephrosis, remoAml of Avhich resulted in the patient’s 
restoration to health. The longer ureter had been damaged in some manner so 
that the urine drained behind the peidtoneum Avith resultant abscess. The dam¬ 
aged ureter plus the subsequent periureteritis and abscess caused the h3’^dro- 
nephrosis. IMore prompt attention Avould probabl3'- haAm saved this kidne3L 

Noav let us examine the 2 patients Avitli ureteroAmginal fistulas folloAAdng h3'^s- 
terectom3'- for benign pehde disease. One, a Avoman 58 had had an attempt to 
close an associated A^esicoAmginal fistula from beloAv too soon after it Avas pro¬ 
duced AAdth resultant failure. Excretor3'' urograph3'', Avhich should never be relied 
upon as the sole diagnostic procedure, demonstrated a normal upper tract. An 
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Klclitmiui iinmctcssful aUpmpI was made to flosc tlio fistula hv mtfa\cs!(al le- 
pair Then a uictcrogram, macla i>y mjeoliiig; tiif uiclei fiom liclow, showed that 
there was aKo a urptero\agmal hstula Because of the patient’s ago and desiio 
toniinimi/e the mimbei of opeiafions, the kidiie.t was remo^ed and the lomain- 
mg \csice\aginal fistida closed hj supiapidiit repan Thiee opeiafions lieio 
could ln\e hcon ehiniimtc’d hy a pui of anehored iiiolcral catheters at the time 
of the oiignnl operations 

The second patient with uioteioxagiiial fistula was oh She had had taginal 
leakage of mine foi .1 .tears following total Instcieclomt Five dats aftei opera 
tion the suigcoii attempted to stop this leak hy \agiiml icjiair of a fistula Two 
serious eriois were thus pcipetraltd' I) flic elosntre should not haie been af- 
tempted this soon after forination of fistula, and 2) no fistula should e\ci be 
closed without adcipiate pichiiunary diagnosis to detcimino its esact location 
The old (rick of giMiig blue dye hy mouth, \ciii, oi iiitraiesical injection proces 
nothing CMcpt that a uiinary fistula is picsent, a fact nheady embariassingly 
appaioiit to the patient 

The mmimum uiologic iiuestigatioii should inchido 

1) Caicful historc coiitcriiing uriiiaiy leak 

•2) Caioful plusical examination with special lefeioncc to tenderness in eithoi 
renal fossa and palpability of the kidiioj's 

'1) Cniefiil cagiiinl exninniatioii, bimanual and with spociilum, to doteimmc 
the location of the xaginal end of the fistula as well as any othei coincidental 
ahriormalitj At this time indigo carmine mnv be gitcn intiateiiousb' oi methjl- 
ciis hint mjetted intiaxcsically 

d) Caieful cjstoscopic and uietliroscopic examination to oiiont tlio iiitia- 
muian end of tlie hstula with especial rofoicnto to its lolationship to uictcial 
01 xesical oiihce 

a) Uppci tiact imostigatiou by a) uicteiai eafhetei specimens to determine 
presence 01 absence of infection, b) diffeiontinl function tost, and e) uiogiam of 
the kidnejs, ureters and bladdei and pcifcct pjclouietorogiapby to determine 
the eMsteiice of hjclroiicpliiosis oi iiictcioxaginal fistula This last can be done 
best bj holding a Braasch bulb to the uicteial meatus and injecting XMth 20 
poi cent skiodaii follow mg w Inch an \-iay is made The bladder should be empty, 
oc nearly so 


ff those piccautions had been taken no caginal opeiation would have been 
attempted on the patient of xvhom x\c are speaking The lepair made 5 days 
a ter hj steieotomy of course did not hold Undaunted, the suigeon made another 
attempt m 7 weeks with customaiy failuie The patient despaired foi 3 jeoars 
>e had become so accustomed to weaimg a mmaij poultice that she had for¬ 
gotten iihat it was to be diy A fiiend advised hei to hax'O another try 

this time cystoscopy was done It levealcd no abnoimal opening m the blad- 
or A cathotci would not pass thiough the mtramuial portion of the left uietei 
xcretoij urogiaphy showed a laigc left liydronephiosis Methylene blue m the 
j ““doi (lid not appeal in the x agina, although a unnary leak was obseived dur- 
S his time \ left nephrectomy, with lemoval of a badly damaged hjdro 
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untied ends were left to drain in the retroperitoneuin with resultant abscess 
formation that necessitated ultimate nephrectomy. Two others had lower ureteral 
injuiy which resulted in ureterovaginal fistulas, one of which was also complicated 
by a A^esicovaginal fistula. The fifth patient was one who, in the course of a com¬ 
plete hysterectom3’-, had both lower ureters efficientlj’- tied and multiple vesi¬ 
covaginal fistulas. The sixth had bilateral ureteral ligation as a I’esult of a ^■aginal 
h3'^sterectom3^ The seventh had unilateral ligation incidental to bowel resection. 

Let us look first at the ureter which is severed and allowed to drain in the 
retroperitoneum. One of these 2 patients was a woman of 29 who had previously 
had an appendectomy and right salpingo-ophorectom3% and a subsequent removal 
of the remaining pelvic organs in three different sittings 1)3'' the same surgeon. 
Her complaint at each hospital admission Avas pain in the left side together with 
urinary frequenc3'' and burning. Each time pyui'ia was present but no investiga¬ 
tive Avork Avas done. A fourth time she turned up in the hands of the same sur¬ 
geon. In spite of her previous operations a diagnosis Avas made of appendicitis. 
At the fouidh operation the appendix AA-as of course absent, and so for that matter 
AA'as eAmiything else, but AAith great diligence a tubular stmcture AA’as finall 3 ' 
located on the left side deep in the pehds AA'hich AA’as presumed to be a fallopian 
tube. Because of its inaccessibilit3" (it AA’as realh’' behind the peritoneum) a diag- 
no.sis AA’as made of chronic inflammation and seA'ei’al inches of this tubular struc¬ 
ture remoA’-ed. The remaining proximal end Avas not tied. Immediate postopera¬ 
tive section shoAved that the structure AA’as a ureter. At the end of 24 hours, under 
some duress, urologic consultation AA’as requested. Immediate cystoscop3' shoAved 
occlusion of the extreme loAver end of the left ureter. X-ra3’ shoAved a staghorn 
stone in the left renal pelvis, doubtless of long standing. The right kidney Avas 
normal. A left nephrectom3’' Avas done and a drain placed Avell doAA’n to the bony 
pehds through the loin. This proA'ed to be inadequate so that the retroperitoneal 
pehdc accumulation of urine subsequentl3'^ had to be drained. The patient re¬ 
covered, remarried and died 2 3mars later of ly^pertension Avith azotemia. The 
remoA^ed left kidne 3 '' revealed extensiA’-e p 3 ''elonephritis as Avell as a staghorn 
calculus. It AA'as presumabl3^ the cause of her illness from the beginning. 

Case 2 , a Avoman aged 30 , had a peh'ic operation elscAA'here, the details of Avhich 
were not aA'^ailable. A postoperath'^e “c3’'st” deA’eloped in the loAver abdominal 
Avail. She consulted another surgeon Avho drained a retropei’itoneal “c3’st” con¬ 
taining 2 gallons of urine. Urologic examination reA'^ealed a functionless, in¬ 
fected, large left hydronephrosis, remoA^al of Avhich resulted in the patient’s 
restoration to health. The loAA’er ureter had been damaged in some manner so 
that the urine drained behind the peritoneum Avith re-sultant abscess. The dam¬ 
aged ureter plus the subsequent periureteritis and abscess caused the h3"dro- 
nephrosis. More prompt attention Avould probabh' haA’^e saA’ed this kidne3\ 

Now let us examine the 2 patients AA’ith ureteroA^aginal fistulas folloAA’ing hys¬ 
terectomy for benign pehdc disease. One, a Avoman 58 had had an attempt to 
close an associated A'^esicoA’^aginal fistula from beloAv too soon after it Avas pro¬ 
duced AA’ith resultant failure. Excretor 3 ’' urograph 3 ’', which should ncA^er be relied 
upon as the sole diagnostic procedure, demonstrated a normal upper tract. An 
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and cystoscopy showed ureteral obstnictioii at the pelvic brim. Xophreetomy re¬ 
vealed a thin walled kidney with dilated pelvis and ureter down to the point of 
obstniction, probably a suture. 

VESIC.Vl. INJUUY 

Coming now to .surgical injuries of the bladder incidental to extraurinary 
operations we have found that a large vesicovaginal fistula occurs most often in 
those hysterectomies in which the cen'ix is removed with the utems. We do not 
mean to use this as an argument for leaving the cervix, but rather to indicate that 
where cervical removal is contemplated it is even more necessary to exercise 
extreme caution in keeping away from the posterior wall of the bladder or trigone. 

We have encountered G vesicovaginal fistulas during the period covered by this 
paper. Five of these resulted from hysterectomy and one was tlierapeutic in the 
treatment of long standing vesical tuberculosis. Two of the 5 have been men¬ 
tioned in a previous paragraph of this report. One of these healed spontaneously'. 
The other, associated with ureterovaginal fistula, was successfully' closed by 
suprapubic extraperitoneal retrovesical repair. The therapeutic fistida was closed 
in a similar fashion. The remaining 3 deserve special mention. 

One, aged 40, had had a vaginal hysterectomy for fibroid 3 months previously'. 
Vaginal seepage of urine oiKSued. Complete urologic .study' .showed an entirely 
normal urinary tract except a fistula in the trigone which would admit a No. 10 
catheter. Vaginal examination showed that it was high. 'I'he vesical and vaginal 
openings of the fistula wore fulgurated once with a small electrode. The patient 
stopped leaking immediately. An 8 months’ follow-up showed the bladder healed, 
the vagina dry and the patient with normal vesical function. 

A similar example was a woman 41 who 0 months previously had a supravaginal 
hysterectomy for laceration. Partial vaginal leak of urine followed. Outpatient 
examination showed a size 8F fistula in the midline at the upper margin of the 
trigone. A Bugbee electrode was thrust through the fistula so that its e.xposed 
tip was just in the vagina. Bight coagulating current was applied and the elec¬ 
trode slowly withdrawn into the bladder. Tliis was repeated twice more in 3 
weeks. The patient became diy and remained so. Cystoscopy 4 months later 
showed a healed, epithelialized dimple on the upper margin of the trigone. 

The final example of vesicovaginal fistula was found in a waitress 40 years old. 
At the age of 15 she had a midline appendectomy. At the age of 39 her loft tube 
and ovary were removed. Six months later the right tube, ovaiy and uterus came 
out. Both these operations were midline. She then had a partial vaginal urinary 
leak. Five months later it was repaired elsewhere suprapubically. After 23 days 
of dryness, a total urinary leak developed. One month later cystoscopy showed a 
large fistula occupying more than half the space between each ureteral orifice. 
The ureters were normal. 

Four months after the first repair a second closure was made by' suprapubic, 
retrovesical, extraperitoneal approach. The catheter was allowed to drain 10 
days during which time the patient was diy. She remained so after it was re¬ 
moved. One month later she reported that she thought there was a little vaginal 
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nique of irrigation consisted of the passage of a 16 or 18F catheter, emptying 
the bladder and flushing out any gross debris with normal saline. Sixt}^ cubic 
centimeters of clorpactin 90 (0.2 per cent) were then instilled into the bladder 
and left for 1 minute. The bladder was then emptied and a fresh charge of 60 
cc of clorpactin solution was instilled. This was emptied after 1 minute. Further 
instillations of 60 cc each were made, held 1 minute, and withdrawn, for a total 
of five such interchanges. After the last instillation, the catheter was withdrawn 
and the patient voided the medication through the urethra. If the patient com¬ 
plained of discomfort at any time, inlgations were curtailed for that dajq but 
were resumed after 3 da 3 ’^s. If irrigations Avith clorpactin 90 Avere given daily, 
bladder irritation and eAmn hematuria sometimes occurred. 

SA'MPTOMATIC IMPHOVEMENT 

S3miptomatic improAmment of tuberculous cystitis has been noted b3’^ most 
patients. Some patients Avhose bladders had l^een so tender that the3^ had not 
been able to sit comfortabl 3 ’- for man 3 '’ months Avere relieved of the discomfort 
after these treatments. As the tuberculous ulcers greAv smaller, bladder capacities 
increased, although scarring and contractures of the bladder Avhich had already 
become permanent Avere not changed. The last remnants of some ulcers did not 
disappear completely Avith local irrigations alone, pointing up the fact that this 
is a topical medication, Avith limitations. It is noAv being emplo3’’ed in combination 
Avith parenteral chemotherap3'’ Avith streptom3’'cin, PAS and isoniazid, as a 
valuable adjunct to therap3^ 

CASE ABSTIIACTS 

Case 1. Mrs. M. N., a 44-3mar-old AAdiite AA'oman, had been voiding once every 
hour, day and night, for the past 3 years. She had been seen to have tAVO ulcers 
in the dome of the bladder since left nephrectom 3 ’', 11 3 ’'ears previousl 3 '’. Eight 
months of chemotherapy Avith a combination of sti’eptom3'-cin, isoniazid and 
PAS had not 3 '-et produced healing of the tuberculous ulcers of the bladder. 
After three irrigations Avith clorpactin 90 the patient’s symptoms Avere greatly 
relieAmd and she noAV finds it necessaiy to void onl3’^ once at night, instead of 
eAmry hour. Bladder treatments Avere continued for a total of 6 irrigations. 

Case 2. Mr. J. U., a 33 -year-old AA'hite man, had had a persistent tuberculous 
ulcer of the bladder for 3 )^ 3mars, despite treatment Avith streptom3''cin and PAS. 
After 5 irrigations Avith clorpactin 90 his urinary frequenc3'^ decreased from eA'eiy 

2 hours at night, to every 6 hours. Three tuberculous ulcers of the bladder Avere 
observed to decrease in diameter from 1 cm, to narroAV lines 1 mm. in Avidth, 
after 5 treatments (fig. 1). Irrigations Avere then continued at intervals of ever 3 '- 

3 da3^s for a total of 10 treatments. The linear remnants of the ulcers persisted, 
and chemotherapy Avith streptom3’-cin and PAS Avill noAV be continued up to a 
total of 1 year. 

Case 3. Mr. T. M., a 30-year-old Negro, had a severel 3 '’ diminished bladder 
capacity of 20 cc, and diffuse tuberculous c 3 '-stitis Avithout visible ulcers. He had 
a decrease in urinaiy frequency from 5 times during the night to once during 
the night, after 5 irrigations. 
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TUBERCULOUS BLADDER ULCERS 



Fig. 1. Bladder ulcer from ease 2 had been present for 3*d years i\Ulioiit improvement 
biitshoncd improvement as soon as irrifiations nith clorpactin ncrostarted. 

Cnsc J). Mrs. D., .t white woni.nn aged 51, had been unable to sit comfortably 
tor at least 18 mouths, because of pain in the bladder due to severe tuberculous 
cystitis. The symptoms h.ad begun after her nephrectomy for tuberculosis 2 
yeais previous!}'. Her bladder symptoms had not been i-elicved by 12 months of 
isoniazid, streptomycin and PAS therapy. These dings had been given one 
after the other, rather than simultaneously, which may have accounted for their 
lack of effectiveness. After one irrigation with clorpactin 90 this woman’s bladder 
pain disappeared and her urinary frequency decre.ised from IdO times in 24 hours 
to 8 times in 24 hours. Her bladder capacity has incieased, and bladder irriga¬ 
tions will be continued at intervals, approximately twice w'cekly. 

Nontuberculous cystitis is also benefited by bladder irrigations ivith this 
solution. Clorpactin 90 is an effective topical germicide which has been especially 
useful in patients where there was reflux to the kidney pelvis, so that the lumen 
of the entire urinary tract could be temporarily medicated. It kills B. proteus 
and Ps. aeniginosa on contact. It may also prove useful for Trichomonas and 
fungus infections of the vagina when used in preparations of a suitable pH. 

INSTnUMENT STCRILIZATION 

Clorpactin may also prove useful for sterilizing instruments, cystoscopes or 
other hospital equipment which has been contaminated with tubercle bacilli. 
Por this purpose another, a more economical grade, type 2DC, in a similar or 
more concentiated solution (usually 1 per cent) may be used. It causes no re¬ 
action on the chromium plated surface of cystoscopes, but feirous or copper 
instminents should be washed after exposure to clorpactin lest a greenish film 

orm on their surfaces. It should be washed from instruments with water, or 
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neutralized with sodium thiosulfate (hypo) Avithin a few minutes after removal 
from the clorpactin solution. Immersion in clorpactin 2DC for 30 minutes appears 
to kill M. tuberculosis on cystoscopes (preliminary data).* 

SUMALVRY 

Clorpactin 90 is a new topical germicide of high potencj'- Avhich kills M. tu¬ 
berculosis as AA'ell as other organisms. It has been helpful in healing cases of 
stubborn tuberculous cj’-stitis. Some bladder ulcers Avhich were refractory to 
streptomycin, isoniazid and PAS were seen to improve after bladder irrigations 
with solutions of clorpactin 90. It also has been helpful, to some extent, in non- 
tuberculous cystitis due to B. proteus and Ps. aeruginosa, and clorpactin 2DC 
has been effective for the sterilization of instruments such as cystoscopes. Addi¬ 
tional types of clorpactin are noAV being tested for increased effectiveness. 

Clorpactin 90 is a chlorine derivative, solutions of which have detergent 
properties. It may be used for bladder irrigations. When used according to cer¬ 
tain strict specification it is aji effectii’e germicide. 

Acknowledgment is here made for the help given by Dr. William Steenken of 
the Tmdeau Laboratories, who introduced us to this medication; and to ]\'Ir. 
Alfred Globus of the Guardian Chemical Company, of Long Island City, who 
provided the material for these experiments. We also Avish to exiiress our appre¬ 
ciation to our cystoscopic nurse, Mr. George Rosenblatt; to Dr. Michael Kenney 
and to Mr. Milton Goldman, our bacteriologists; and to our secretaiy. Miss 
Lillian Greenbaum, Avhose co-operation made this Avork possible. 

* Lattimer, J. K., Kennej'^, M. and Rosenblatt, G.: Clorpactin for sterilization of eysto- 
scopes. Preliminary data, 1954. 
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Vrom llic Catijorwa lichabihtntton Center, Vallejo, California 


Since the monumental sUuhcs of Head and Riddoch' - and LcannontW it ha& 
been recognized that the distal stump of the tianceetcd spinal eoid plays nend 
tucks on that part of the organism so unfoitunate ns to be innervated by it 
Being liberated, as it is, from all eeiebial contiol the distal stump of such a 
spinal cord conducts its business iii a most liapha/aul mannei Sensory impulses, 
which 111 the iioim.il patient isoiikl stimulate a segmental reflex iespouse oi a 
(oordinated motor i espouse, may be tiansmitted throughout the entire distal 
stump of the tianseeted eoid stimiilatmg somatic and niitonomit motor nenions 
111 a most alarming maiiiiei The most stiikmg clinnal manifestation of this 
phenomenon is mass nuoluntary peiipher.il muscle spasm which is> sometimes 
poll 01 fill enough to throw the patient out of Ins wlieolchair Such mass loflex 
response is not confined to the somatic nervous system, but also inamfcsts itself 
tlnoiigh the autononiie nenoiis system Mass paiasymp.itlietic icsponses me 
ohsenecl in the bladdci as bladder sp.ism and may be lecorded in cystoinetio- 
giams 01 by bladder eloctiomyogiaphy Hypeiactive leflexes of the sympathetit 
nervous system are manifest by vasoconstnction and by pilomotor and sudo- 
motor responses of severe dogi ce 

These hyperactive leftexos assumed importance to the urologist when it was 
learned that uiidoi coitain eiicumstaiiccs they aio initiated by distention of the 
bladdei In 1947 Guttman and Whitteiidgc* showed that in patients with lesions 
111 the high thoracic oi ceivical cord, bladdei distention caused sevcie headache, 
hypertension, biadycaidia, and a pionouiitcd sudomotoi and pilomotoi lesponse 
These signs and symptoms disappeai lapidly when the bhiddei is emptied It 
was also learned that this leflex could be abolished by dings which block the 
paiasympathetic ner\ ous system (etamoii),* by spinal anesthetie and by postenor 
ihizotomy ® In addition to vcsnal distention the leHex can be initiated by lectal 
distention (enema)’ and bv stimulation of ceitain skin aieas below the level of 
the lesion How evci, in most cases it is bladder hlling that produces the most 
niaiked lesponse 

Subsecinent studies levealed that this is a highly consistent finding in such 
<ases and that it occurs in both complete and incomplete lesions It has been 
repoited in lesions as low as D7 * The severity of the leaction vanes from patieii^^ 
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to patient and sometimes one or more of the sinuptoms will be absent. Clinically, 
these patients do well as long as their bladders are kept empty. If the catheter 
becomes blocked, the}'’ may become acutelj'’ ill and experience severe headache 
and profuse sweating. The potential danger to life of the hypertension is readily 
apparent. 

Filling the bladder of humans with normal spinal cords and with lesions below 
D7 does not reproduce these s^miptoms.® 

The exact mechanism b}'’ which this reflex manifests itself is not determined. 
The bladder itself has two afferent pathways to the cord. One through the sacral 
paras 3 mpathetics and one through the hjqjogastric plexus (sympathetic). In 
addition to this, stimulation of the skin maj' also serve as the sensoiy stimulus 
and this must be mediated through somatic nerves. Of the possible afferent 
pathwaj^s the sacral paras^mipathetics must be the most important since a low 
spinal anesthetic blocks the reflex. There is also a debate as to the mode of trans¬ 
mission upward. The paravertebral sjmipathetic ganglia and plexus could do this, 
or the impulse could be transmitted through pathway's in the cord itself. The 
latter seems more likel}'' as mass peripheral spasm commonlj" accompanies this 
reflex indicating stimulation of the anterior horn cells within the cord. The 
efferent pathwaj’^s seem to be s^mipathetic and manifest themselves in vaso¬ 
motor, sudomotor and pilomotor responses. The hypertension is thought to be 
due to vasospasm in the ■visceral vessels due to splanchnic stimulation. It is awe¬ 
some indeed to contemplate that a stimulus so commonplace as a spurt of urine 
through the ureteral orifice could initiate such a wild, uncontrolled reaction 
through the entire distal stump of the spinal cord, involving motor neurons of all 
the three great nervous systems,* manifesting itself clinicallj’’ in violent hyper- 
activitj'’ in diverse parts of the bodj'', and all for the loss of cerebral inhibitory 
influences. 

CASE REPOKTS 

Case 1. A. N., a 29-year old white man, sustained an incomplete lesion at C7 
in December 1950. Examination revealed that his blood pressure rose from 95/55 
to 170/105 when his bladder was filled to its capacity, which was 150 cc. Asso¬ 
ciated with this rise in blood pressure was a fall in pulse rate from 76 to 50 beats 
per minute. Bladder contractions became prevalent at 55 cc fill and continued 
as more fluid was introduced into the bladder. Severe leg spasms were made 
worse. At 100 cc of bladder fill large beads of perspiration appeared on the fore¬ 
head and face, neck and arms. Pilomotor erections became evident on the arms 
and neck at 150 cc of bladder fill, and with the cystometrogram showing a 
passive pressure of 40 cc of H 2 O, the bladder fluid began to leak back around the 
catheter. The patient did not get a headache but said that if his bladder were 
allowed to remain full for 30-A5 minutes, he would get a severe headache. After 
his bladder was emptied his s^TOptoms stopped and his pulse and blood pressure 
returned to normal. 

In April 1953 (4 months after the aforementioned studjO a complete rhizotomjf 

* Robertson, H. S. and Wolff, H. G.: Arch. Neurol. & Psycliiat., 63: 52-55, 1950. 

* Somatic, mass peripheral spasm; parasympathetic, bladder spasm and sympathetic, 
vasocontraction, pilomotor and sudomotor. 
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(from DIO to S'l) was done in an cfCoit to combat tlie s])asm in Ins legs Repeat 
examination 2 months latei showed that Ins pciipheral spasm and his bladdei 
spasm were abolished The bladdei wbieb oiiginally held 150 ct now had a 
capacity of 400 cc It could bo filled to capacity without inducing any of the 
aforementioned signs oi symptoms 

Cate 3 R C , a 3G-year-old white man, leccixcd a complete cold lesion at C() 
111 lanuary 1051 In Apiil 1052, his bladder capacity was 200 cc with soxeie 
spasm and it was noted that filling ins bladder caused him to sweat aboxo the 
le\el of the lesion In Oitobci 1952, Ins bladdei oaparitj dioppcd to 100 cc with 
SCI ere spasm and high p issue picssuic As Ins bladdei was filled, Ins blood 
prcssuic lose from 150/95 to 240/110, and Ins piiKc rate dioppcd fiom 50 to 42 
Sec figure 1 Sweating and pilomotoi election dec eloped The patient’s pci ipheial 


F.C. 10-10-E2 
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spasm was mild and he had no headache. Twelve days later this was repeated 
after a spinal anesthetic. His bladder capacity increased slightly to 175 cc. His 
bladder spasms wei-e al^olished and there was no change in blood pressure or 
pulse rate as the bladder filled. Pilomotor erections and sweating did not occur. 

In August 1953, the patient was given an injection of absolute alcohol into 
the subarachnoid space. Six weeks later his capacity was 300 cc but 4 months 
post alcohol, the bladder capacity was back to 125 cc. However, all spasm, blood 
pressure, pulse changes, pilomotor erections and sweating were abolished. 

Case 3. D. H., a 19-year-old white man, sustained a complete cervical cord 
lesion in September 1949. Three 3 mars later his bladder capacity was 100 cc with 
severe bladder spasm and peripheral spasm. His blood pressure rose from 140/90 
to 215/140 and his pulse rate dropped down from 84 to 64 as the bladder filled 
At 75 cc his face began to sting and he noticed a metallic taste in his mouth. 
He began to sweat in the back of the neck and pilomotor erections developed. 
At 100 cc pain occurred in the bladder and right costovmrtebral angle, associated 
with nausea. These symptoms and signs disappeared when the bladder emptied. 

The patient was given a low spinal anesthetic and the bladder was filled again. 
There were no changes in blood pressure or pulse rate. The onlj'- sensation noticed 
was pain in the bladder and in the right costovertebral angle. Because of this, 
the examination was discontinued after 125 cc had been instilled into the bladder. 

Case If.. R. H., a 20-.year-old white man, sustained a complete cord lesion at C7 
in August 1949. One of his most disturbing clinical sjmiptoms had been headache 
which started with bladder irrigations or a plugged catheter or nfith an enema. 
Extremely severe headache followed the removal of several bladder stones 
transurethrally. He was investigated in September 1952. His bladder capacity 
was 250 cc and bladder spasm began at 75 cc. His blood pressure was 120/75 
with his bladder empty and it rose to 240/140 with 250 cc of fluid in his blgdder. 
His pulse rate began at 78 and dropped to 52. Pilomotor erections and sweating 
occurred above the level of the lesion. No headache occurred during this examina¬ 
tion but the patient said it would begin if his bladder remained full much longer. 
The following daj'^ a spinal anesthetic was administered and the test repeated. 
The bladder capacity was now 375 cc and this fluid was accommodated without 
any of the above noted signs or symptoms. Bladder spasm was completely 
abolished. 

On October 1, 1952, this patient had a pelvic deinnervation, which was an 
effort to remove the segments of the sacral parasjmjpathetics communicating 
with the bladder without sacrificing the peripheral nerves. The advantage of such 
a procedure is readily apparent. Its technical difficulties are equally apparent. 
Sixteen days after this operation, the bladder capacity was 350 cc. No spasm was 
encountered until 325 cc of fluid had been instilled into the bladder. He had no 
appreciable rise in blood pressure or drop in pulse rate until 300 cc had been 
instilled into the bladder. At the 300 cc point, the blood pressure rose from 115/75 
to 160/100 and the pulse dropped from 100 to 76. 

Six months later his capacity was 400 cc but his bladder spasms were more 
frequent and occurred as early as 150 cc. Blood pressure, pulse and pilomotor 
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changes were not maikcd until 300 cc The patient said that his headache had 
been greatly lodiiccd bj the opeiation (peUit dcinncnation) but that he oc- 
lasioiially expoiiciiced his old type of headache with a cciy full bladdei Now, 
however, they did not occiii e\cry tunc the bladdci was full, and when they did 
occiii, thej weie not so sccero lie also noted that Ins leg spasm was woise but 
Ins bladder spasm was much icdiii ed and that his bladdci held a lot moie than it 
did prc\ loiisl} 

We felt that the pehii deinnorcation was incomplete and a subarachnoid 
alcohol injection was done This abolished his pciiplicial spasm and all signs and 
sjmptoms assoiintcd with bladdei filling 

Case 5 C W , a 23-jeai-old white man, siistamcd a complete coid lesion at 
C5-G 111 Juno 1947 Check-up e\amination 5 jcnis Intel icccalcd a bladdei 
capacitj of 300 ci with modciately sec ere spasm Blood picssuie (haiigcs weie 
not marked (100/00 to 135/85), noi weie pulse rate i linngcs (50 to 48) Howecei, 
aftei 125 cc of fluid had been injcited into his bladder, ho began'to pcispiie 
profusely on the left side of Ins face The light side leinamed peifectly di}’ 
This persisted thioiighout the diiiation of the test and uipidly disappeared when 
the bladder was emptied 

Case G D B , a 15 year-old white boy, Mistained a complete lesion of the 
cennal coid in July 1952 E\amination 3 months latei revealed a bladdei 
capacity of 250 cc with no bladdci spasm demonstiablc on the cjstomctiogiam 
Blood piessure and pulse weie only slightly altered Howecci, at 100 cc bladdei 
fill he began to sweat piofuscly fiom the left side of the face, neck and left arm 
The light side icmanicd di j This situation peisistcd to bladdei capacity (250 cc) 
at winch time both sides of the face became dicnchcd in peispnation 

The patient was out of spinal shock at the time of this e\ammation as he 
had a letiirn of deep loflexes and mild spasms m both legs and arms The case 
illustrates how eaily those (haiigcs occur 

Case 7 L C , a 43-ycai-old white man, leceived an incomplete cenical lesion 
Ill June 1949 Examination 40 months latei i e\ ealed a bladdei capacity of 200 cc 
As the bladdei failed, the blood pressiiie lose fiom 110/70 to 185/95 and the 
pulse rate dropped fiom faO to 52 Bladder spasms dec eloped at 50 cc, which 
continued to capacity His neck became moist at 100 cc At 150 cc, his face and 
neck were sweating and at bladdci capacity, the peispnation was foimmg on the 
fare, neck and aims, and pilomotoi elections weie foimmg ovei the aims and 
neck His bladdei was emptied and all these signs and symptoms letiiined 
lapidly to noimal 


Case 8 R G , a 19-yeai-old white man, was mjuied in July 1950 He sus¬ 
tained an incomplete lesion of the ccmcal coid at C5 Examination 3 years 
atei Ie\ealed a bladdei capacity of 250 cc There weie no spastic contractions 
until capacity was leachcd Filling the bladdei caused no appreciable change m 
eithei the blood piessuic oi the pulse It was noted that when the bladdei reached 
capacity and the m\ oluiitaiy emptying contiaction occuired, pilomotor erections 
appeal ed on both arms 

Case 9 5V J , a 31-year-old white man, was injured m March 1951 He sus- 
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tained an incomplete lesion at C5-6. He was examined 20 months later. His 
bladder capacity was 400 cc and bladder spasms were frequent and severe. The 
blood pressure rose from 100/65 to 205/110 and the pulse rate dropped from 
60 to 50. There were no pilomotor erections and no perspiration but beginning 
at 250 cc fill, there was a blotchy, red rash which developed on the skin of the 
abdomen and chest. This disappeared along with the hypertension and brady¬ 
cardia when the bladder was emptied. 

Case 10. A. R., a 22-j^ear-old white man, received a complete lesion of the 
cervical cord at C6-7 in January 1950. Examination 2J-^ years later revealed a 
bladder capacitj' of 300 cc with moderate bladder spasm. The blood pressure 
rose from 105/70 to 190/125 as the bladder filled. The pulse rate dropped from 
64 to 44. At 150 cc the patient noticed a vagne sensation in the face, arms and 
shoulders and he began to perspire slightl 5 n At 250 cc the patient became nervous 
and apprehensive with muscle fasciculation in the arms. Sweating became heavy 
and headache began. The entire process stopped when the bladder was emptied. 

DISCUSSION OF CASES 

Ten cases have been presented in which this hj'^peractir’^e autonomic reflex is 
demonstrated. In four of the cases efforts were made to stop the symptom com¬ 
plex either on a temporary or a permanent basis. In the first case this was ac¬ 
complished vith an anterior and posterior rhizotomj’- from DIO through S5. 
This operative procedure was done primaril}^ to stop peripheral spasm, but it 
does afford an opportunity to observe the effect of such an operative procedure 
upon the autonomic reflex under discussion. 

In the second, third and fourth cases, spinal anesthesia with novocaine stopped 
the reflex. In the second and fourth cases subarachnoid alcohol was used and 
this was also successful in abolishing the autonomic reflex. In the fourth case a 
surgical attempt to disrupt the parasympathetic nerves in the pelvis was partially 
successful in stopping this reflex. 

In addition to the basic signs and sjmiptoms of hypertension, brad 3 'cardia, 
headache, sudomotor and pilomotor responses, other phenomena were observed 
in this series in connection with bladder fill. These include nausea, nervousness, 
apprehension, metallic taste in the mouth, muscular fasciculation and stinging 
sensation in the face. Like the basic sjmiptoms these cleared when the bladder 
was emptied. The case of D. B. was of interest as the patient was checked onlj’^ 
3 months after sustaining a complete cervical lesion and demonstrates how 
quickly the lij'^peractive autonomic reflex maj'^ occur following injuiy. 

SUMMARY 

A knowledge of this automonic reflex is of particular value to the urologist 
who may be called upon to evaluate the urologic status of patients with high 
lesions in the spinal cord, and to oversee their bladder training. In our clinic we 
have abandoned the use of tidal drainage in such patients. We haA^e also become 
reluctant to remove their urethral catheters unless we are certain that the patient 
voids satisfactorilj’’ without headache, hjqiertension and sweating. jMost of the 
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routine urologic diagnostic procedures imolvc bladder distention (eystoseopy, 
cjstogram and ej'stometiy) Since the bladder distention is only temporary in 
these instances we employ them as ficely in the patients with high lesions as in 
the low ei lesions and hn\ e encountered no nd\ ci se effects 

Operative piocedmcs winch invoke filling and cmptjing the bladder (tians- 
urethral cjstohthotomy and bladder neck resection) can be safely employed in 
spite of this refle\ mcchaiiism Often the blood piessuie will be high and fluctu¬ 
ating but we ha\ o encountered no sciioiis complications fiom this If one wishes 
to abolish this leflex duiiiig an opeiation on the bladder, spinal or caudal anes¬ 
thesia may be emploj ed During any surgical pi ocedure it is advisable to hai e 
the iirethinl cathetei open so that the anesthetist will not become confused by 
the blood prcssuie iccordings lesulting fiom bladder distention 

The desirabihtj of surgical nitonentioii to stop this rcflev must bo considered 
oil the meiits of the iiidnidual (use The soceiitj of symptoms must be weighed 
against the aahie of the iicnc roots destroyed and the danger of the surgical 
procedure Dr Bors' found that poster loi ihuotomy effectively abolished this 
reflex Subarachnoid alcohol is also ctfeclne but may not prove to be as per¬ 
manent 

An awareness of this autonomic icflcx and of methods by which it may bo 
abolished is of value not only fiom the therapeutic standpoint but also because 
it adds to our undeistandmg of the general problem of coid injuiy patients and 
the paif plajed by the distal stump of the spinal cord in the pi eduction of some 
of the bizaiie clinical manifestations of spinal man 
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TRIGONAL CURTAIN OBSTRUCTION IN A FEMALE CHILD 

HERZEL KOOK, BERNARD KAMHI a.\-i> HAROLD B. IHCRMANN 

From the Department of Urology, Maimonidcs Hospital of Brooklyn and the State University 
of New York College of Medicine at New York City 

LT’ogenital tract infections are universallj’' recognized as a major cause of 
childhood morbidit 3 ^ What is too often overlooked is the relative frequencj'^ of 
underlying obstructive urogenital congenital anomalies. These congenital ob¬ 
structive anomalies maj'- occur anjnvhere in the genitourinaiy tract. This paper 
is concerned with a rare obstructive lesion of the bladder, undoubtedlj’’ con¬ 
genital in origin, and variously called trigonal curtain obstruction or redundancy 
of the trigonal mucosa. 

Beer in 1924 described an Sj-^-jmar-old bo 3 ’’, sulTering from chronic urinary 
retention, who at transvesical operation presented a “fold of mucous membrane 
close to the internal sphincter which acted as a vah’ular obstruction to the out¬ 
flow of urine.” 

Campbell in 1932 described a case in a 15-month-old girl. At operation through 
the open bladder an obstructing curtain was seen to originate and hang from its 
attachment at the lateral trigonal borders and adjacent bladder wall. The ure¬ 
teral orifices were deep in the sulcus behind the curtain and 1 cm. posterior. He 
called the lesion trigonal curtain obstruction of the bladder outlet and con¬ 
sidered it to be the first reported case. In addition, Campbell cites six more cases 
Of these, three were incidental findings at postmortem studies and in three the 
diagnosis was made clinicall 3 \ 

Harris in 1933 described a 5-year-old girl who at operation presented a “cup¬ 
like, elevated, rather large fold of redundant mucous membrane with the con¬ 
cavity upwards bung transverseb'' just behind the internal urethra and acting 
as a perfect cup-valve, shutting off the vesical neck.” 

The author’s impression was that this was a congenital valve obstruction at 
the vesical neck. However, examination of figure 1 will reveal the similarit 3 ^ of 
this lesion to ours. 


CASE REPORT 

B. S. R., a 7-month-old white girl was admitted to the pediatric ward of the 
Maimonides Hospital on June 25, 1953 with a histoiy of intermittent fever, 
irritability, anorexia almost since birth, d 3 ’^suria and p 3 airia of 2 months’ dura¬ 
tion. Her prenatal histoiy was noncontributoiy. Her delivery and development 
had been normal. Her 4-year-old brother and parents were alive and well. Re¬ 
current febrile episodes with temperatures approximating 104F were treated b 3 ^ 
and responded to \'arious antibiotics. These were attributed to upper respiratoiy 
infections. 

At the age of 5 months she had a febrile episode which resisted antibiotics and 
was hospitalized for investigation. The blood urea nitrogen at that admission 
was 23 mg. per cent. The urine revealed marked p 3 airia. After several days her 
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tempciatme ictuiiicd to noimal and the patient was disclmiged with a diagno>iis 
of (.ommon told 

Tliite month!) latci tlic patient’s symptomatolog\ letnued and the child was 
le admitted Phjsual examination was ncgatixe A complete blood count le 
\ealcd a hemoglobin of 9 1 gm pel tent and 3,000,000 led blood tells The 
white blood tell toniit was 17,000 with a iioimal ditTeieiitial The urine was 
grosslj cloudj, atid, and had a specific giaxitj of 1 004 Tlieic was 1 plus albumi¬ 
nuria and numerons white blood cells in clumps wcic piescnt B coli weie tul- 
tiirod fiom the niiiic and the organism was sensitiie to all antibiotits The blood 
uiea nitrogen was 25 mg pei tent During tins admission it was discoxeied 
that the child \oidcd infietmciitlj Examination on these occasions icxcalcd a 
distended bladdoi whith rofjinicd tathetoii/ation and a laigc ijuantit}' of iiniio 
was obtained each time A flat film of the abdomen and a (best film wcie iiega- 
tne Rcieral attempts at cxcieton niogiaph\ weie nnsatisfactoiy Two siit- 
tessue (jstoscopies utih/ing a Bntteificld (athetcnzing tjstoscopc lendoied 
little information All one tonld distcin was a congested bladder mucosa and a 



small dneiticulum The uieteial oiifiecs could not be identified at any time A 
cjstogram rexealed a laige, distendedbladdei (fig 2, A) At a subsequent exam¬ 
ination a Brow ii Berger lOF cystoscope was intioduccd into the bladder and both 
uieteral oiifices weie identified The bladdei mucosa was mnikedly trabeculated 
and the trigone appealed to be elevated The bladder neck was hypeitiopined 
and proximal to it a flap arising fiom the posteiioi xxall of the bladdei was seen 
V g 3) The dnerticulum was noted once again Both uieteis weie catheteiized 
inth 4F nieteral catheters and the iiimc specimens flora both kidneys were 
c oiidy Bilateral retrograde pjelouietciogiams were taken (fig 2, B) The 
cay leport was as follows 

A plain film of the abdomen show s the tip of the cystoscope at the level of 
le nmhilicns indicating tiemendons distention of the bladdei This is also seen 
^ cr mtiodiiction of the contrast medium There was leflux of dye into both 
wreters, peUesand calyces The latter aie dilated and clubbed The left uietei 
® , to a lesser degree, the right luetei, aie toitnous, dilated and their distal 
portions are tapeied ” 
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Fig. 2. C, e3-stogram with reflux of dj'c up both ureters. Photograph touched up for 
clearness. 


A 



Ueiunciaat 
-trigonal 
mucosa 


Fig. 3. RDT, redundant trigonal mucosa. D, diverticulum. 

A, preoperative condition of bladder. B, redundant trigonal mucosa being e.xcised. C, 
postoperative condition of bladder. 

Surgeiy was advised and after preliminary preparation the child Avas operated 
on Jiiljr 21 through a suprapubic incision. The bladder was opened at its loAA'er- 
most portion. The trigone presented a fan-like apron AAuth its base just below the 
ureteral orifices. The attached base measured 1 cm. Avide and the free margin 4 
cm. Avide. Just distal to the base the small diA^erticulum exuded free pus. The 
apron Avas excised betAveen the ureteral orifices AA’hich had been catheterized 
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previousl}’. The baso wub then .suliu'wl witli Xo. 00 (‘hromic catgut. The fundus 
of the diverticulum Mas everted and excised after ligation of its base. A dePez- 
zer catheter was introduced for .suiirapiibic drainage and the rvound closed in 
layers. The space of Uotziu.s was drained. 

The child made an uneventful rceovei.v and ivas discharged on the sixteenth 
(lay postopcrativcly. Unfortunatelj' the dePezzer catheter fell out 4 weeks later 
and the suprapuhie sinus was allowed to close spontaneously. 

The child has had 4 readmis.sions for follow-up studies. She has been in good 
health and has been voiding normally. Her residual urine was 10 ee and cystos¬ 
copy 3 months postoticratively revealed no evidence of the trigonal curtain and 
the sutured area could not be distiugui.shcd. The right ureteral orifice was com¬ 
pletely normal. The left ureteral orifice had a small arcuate fold on its superior 
aspect which did not ohstruet the cgrc.s.s of urine. On the fourth and last admis¬ 
sion, cystoscopy was repeated. 'I’hc findings were similar to those of the pievious 
cystoscopy except that for the first time it wa.s noted that the patient had two 
right ureteral oiifices. These were eatheterized and a retrograde pyelouretero- 
gram revealed complete reduplication of the right kidney (fig. 4, .1). A leview of 
the patient's x-rays reveals marked improvement in the appearance of both 
kidneys although the left ureter is still tortuous. However, admittedly the pelvi- 
calyceal system is still far from normal (fig. 4, B). 

UMnitYOLOOV 

jV icvicrv of the embryological development of the bladder and more especially 
of the trigone suggests that the “redundant trigonal curtain” is due to persistence 
of the fused portion of the urogenital sinus and mesonephric duct which exists 
during fetal life. During the development of the bladder and kidneys the termi¬ 
nal portions of the mesonephric ducts are absorbed into the bladder wall and this 



Fig. 4 



1030 


II. KOOK 


B. KAMIII AND II. B. HERMANN 



1 Z 3 

Fig. 5. U, ureter. W, mcsoneiihric duct 

1, Fusion of mesoncpiirie duel witli urogenital sinus. 2, Disappearance of fused portion 
of mesonephric duct and urogenital sinus repre.sented by dotted line. S, postulated failure 
of disappearance of fused portion of urogenital sinus and mesonejihric duct e.vcept at its 
inferior portion. 

continues until the mesonephfic duct caudal to the point of origin of the meta- 
nephric diverticulum has disappeared. The end result is that the mesonephric 
and metanephric ducts open independently into the urogenital sinus. The meta- 
nephric duct acquires its opening lateral and cephalad to the opening of the 
mesonephric duct, a short distance awa}'. This is the situation in a 17 mm. em- 
biyo. Subsequent!}'’, the openings of the mesonephric ducts assume a lower level 
and come to lie in the primitive urethra. The change of the level of the entry 
of the openings of the mesonephric ducts are brought about in the following 
manner (fig. 5). 

Previously opening into the urogenital sinus near the ureters, the mesonephric 
duct on each side is folded down into a loop, fusing in front with the epithelial 
wall of the urogenital sinus so that it runs up embedded in this. This fused 
portion gives way (as is showai in the dotted line in figure 5, 2) lea^'ing ducts 
opening at a lower level in the primitive urethra. If one po.stulates failure of 
disappearance of the fused portion of the urogenital sinus and mesonephric duct 
except at its inferior portion (fig. 5, 3) then it is obvious how a trigonal curtain 
may be foimed. 

Accordingly we submit that a more accurate name for this anomal}’’ is “per¬ 
sistent urogenital mesonephric septum.” 

DISCUSSION 

It is easy to see how such a structure caused mechanical intermittent obstruc¬ 
tion of the bladder outlet Avith its en.suing bladder trabeculation, diverticulosis, 
hydroureter and hydropehds. Early detection of such a condition Avould pre¬ 
vent irreversible damage to the renal parenchyma with consequent loss of life 
and once more emphasizes the necessity for early complete urological survey of 
obscure infection and chronic resistant p}'uria in childhood. 
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The treatment is complete iemo\a! of the obstuuUon, ho\\e\ei, this alone 
Mill not rereise the damage occuiring to the pro\ima! gonitouimaiy tiact caused 
bj the obstniction A pioloiigod peiiod of bladder diniiiage pic- and postopeia- 
ti\eh is essential In our opinion siipiapiibic diaiimge is the most ctTicacious 
For this leasoii we feel that a tiaiisccsical loiite lathoi than a traiisniethial 
route should he used for the remoial of the obstilifting lesion 

SliMMVln \\D CON'CLP&IONS 

An additional case of tiigoiinl cuitain obstruction is picsented The hteiatuie 
has been renewcd and an embiyological explanation foi the londitioii sug 
gested On the basis of this, a moie exact name has been submitted, i e , persistent 
urogenital mesonephric septum 

Transf esical rathei than a tiaiisuicthial appioach has been suppoited as the 
operatue route of choice because this alToids the moic ofhcient mode of bladder 
drainage 

net t:ni:\’ci:s 
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BEXIGX NEOPLASA'IS OF THE URINARY BLADDER IN CHILDREN: 
RE^HEW OF THE LITERATURE AND REPORT OF A CASE 

EMIL J. GAXEM and LEONARD B. AINSWORTH 
From the Urological Service, Lawrence General Hospital, Latvrcnce, Mass. 

Neoplasms of the iirinarj' bladder occur infrequentl}’- in childhood. When they 
do occur, the}’’ are very malignant and differ from the adult disease in that they 
are usuall}' of mesothelial rather than epithelial origin. Benign tumors in children 
are extremely I'are and though thej'’ may be benign from a histological standpoint, 
the 3 ^ nevertheless often prove clinicall}' as lethal as malignant tumors causing 
uremia bj’" interference with ureteral drainage and superimposed secondaiy renal 
infection leading to death. 

The following case is reported because it represents a G-j’’ear survival following 
conservative bladder surgeiy for a benign tumor of the urinary bladder. 

CASE REPOHT 

A 7-j’'ear old boj’' was seen in urologic consultation because of a 2 weeks’ history 
of intermittent, painless hematuria. Plysical examination was negative for peri¬ 
orbital or peripheral edema. The fundi were negative on ophthalmoscopic ex¬ 
amination. There was pallor of the mucous membranes. The heart and lungs 
were negative. The blood pressure was 100/60. The abdomen was soft. Neither 
kidnej^ was palpabl}’’ enlarged or tender. No suprapubic tenderness or mass could 
be elicited. The external genitalia appeared normal. Rectal examination was 
negative. The voided urine was grossty bloodj'. The patient was admitted to the 
hospital for urologic investigation. His red blood count was 4,060,000; white 
blood count 5,600 with a normal differential count; hemoglobin 82 per cent; 
nonprotein nitrogen 32 mg./per cent. Bleeding time 2 minutes, clotting time 
nhnutes. The Hinton test was negative. Urinah’’sis showed .specific gravity 
of 1.025, acid reaction, 0 glucose, 0 acetone, 0 to 2 plus albumin and sediment 
loaded with red blood cells. The sedimentation rate was 6 mm. in 1 hour. 

X-ra 3 '' examination of the chest Avas negative. Excretoiy urograph 3 ’’ showed 
both kidne 3 ^s and ureters normal. 

Cystoscopy was performed Februaiy 12 under ether anesthesia. The bladder 
urine rvas grossl 3 ’’ blood 3 ^ tumor could be seen arising from the posterior Avail 
of the bladder b3’’ means of a thin pedicle. A large blood clot Avas superimposed 
OA'er the tumor mass. The trigone and both ureteral oi’ifices appeared normal. 
The tumor had a C3’^stoscopic appearance of a small bunch of grapes. A tentative 
diagnosis of sarcoma of the urinar 3 ’’ bladder Avas made and surgical exploration 
adAused. 

Suprapubic exploration of the urinaiy bladder Avas done. A tumor mass Avas 
seen haA'ing a long, thin pedicle arising from the posterior Avail of the bladder, 
behind the trigone. It consisted of man 3 '' small C 3 ''stic excrescences. A AAdde seg¬ 
mental resection Avas carried out, and a suprapubic c 3 'stostom 3 ’’ performed. 
PostoperatiAm recoA-eiy Avas smooth. 
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underlying edemii of subinucnsni tisiuo. Section taken through 
one of many cystic cNcrescences, winch gave tumor gross appearance of small bunch of 
grapes. No evidence of malignancy. 

The surgical specimen was examined by Dr. Leslie S. JollifTc, pathologist. The 
tumor measured 1.0 by 1.3 by 1.3 cm. It tvas attached by a very thin pedicle to 
the central point of an oval fragment of the bladder wall measuring 3.5 by 3.0 
cm. and having a thickness of 1.5 cm. It had a rubbery-like contour composed of 
ovoid fronds with a grey, scmitransluccnt appearance. Microscopically (fig. 1) the 
tissue was composed of pedunculated outgrowths of connective tissue having an 
edematous stroma. The epithelium was transitional in type and was layered over 
the several polypoid excrescences. No epithelial anaplasia or invasion was seen. 
A few acidophilic intraepithelial inclusions were present. There was no evidence 
of malignancy. Diagnosis: Benign polyp of the urinary bladder. 

Follow-up studies included cystoscopic examination in November 1947 (twenty 
months postoperatively). This revealed a healthy bladder with no evidence of 
tumor. Physical examination June 14, 1952 (six years, 3 months postopeiatively) 
revealed a healthy boy of 13 with a negative physical examination. The urinalysis 
"as negative for cellular elements, albumin, and glucose. 

DISCUSSION 

The case repoits collected from the literature aie summarized in table 1. 
can be seen that in addition to the 9 cases of benign tumors reported in the 
1 eiature by Doming in 1924, twenty additional cases have been found. This 
to^h '-otal number of benign tumors, including the case leported herein, 
0 be thirty. It appears that there is a marked preponderance of this disease 
m male patients as compared to the female, the ratio being 21 males to 9 females, 
a majority, 83 per cent, occurred before the age of 7 years and in half of the 




Table 1. Benign tumors of urinary bladder in childhood: Summary of cases collected from literature 
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Hubner 1923 F 11 Angiomii Segmental resection Improved 

followed b3'- TUR 

Scholl 1922 F 7 Cavernous angioma No operation Died 

Arbuthnot Lane 1895 AI 3}-^ Hemangioma Suprapubic cj'stotomj' No follow-up 
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patients the disease occurred before the fourth year of life. Pathologic reports 
in these cases are as follows: 


Hemangioma.9 

Pob’p. 5 

Neurofibroma. 4 

Fibroma. 3 

Fibromyoma.3 


Fibromy,\oma. 2 

Fibropapilloma. 1 

Benign my.xoma. 1 

Myoma. 1 

Dermoid cyst. 1 


Regarding the pathologj’' of these tumors, there is considerable lack of knowledge. 
Targett in 1896 stated that all polj'poid growths which are attached to the 
mucous coat of the bladder and which are variously described as mucous polyps, 
fibrosarcoma, fibromyxoma, and myxosarcoma and the like, should be described 
as sarcoma. R. F. O’Neil in 1915 stated that the vast majority of bladder tumors 
in the 3’'oung are pol 3 n 3 oid, rounded elevations of mucous membrane with a con¬ 
stricted base or pedicle. Whereas microscopicall3’’ the proportion of fibrous and 
cellular or other elements ma3' vaiy, nevertheless, pathologieall3% they are con¬ 
sidered under one group since clinicall3’' the3’’ certainl3' have one point in common, 
being almost unifonnl3’’ fatal. Ridlon as recentR as 1939 stated that when a 
diagnosis of bladder tumor is made in a child, he believes that it should be con¬ 
sidered malignant. 

The relationship between benign and malignant tumors is not clear. R- is 
thought b3’’ Martelli that malignant degeneration of a benign tumor is possible. 
Colston has suggested that the pedunculated type of bladder sarcoma may 
develop b3'’ malignant degeneration of a benign fibrom3Lxoma. Herbut states, 
however, that malignant transformation of benign tumors has not been re¬ 
corded. As for fibromyxoma, Shatz considered that this tumor ma3'’ be a transition 
t3'’pe between the villous pol3"p, which is benign, and the m3'xoma, which is very 
malignant. Deming considered the fibrom3Lxoma “relativel3'’ benign.” It is more 
slowl3’' growing, has a long thin pedicle and is often located on the posterior wall 
of the urinary bladder. Surra Canard also considers fibrom3Lxomas benign. 

One can not escape the conviction that there is much confusion in the patho¬ 
logic classification and description of m3'xomatous tumors. Herbut states that 
most myxomatous tumors of the bladder probaliR”^ represent edematous fibromas 
and since both elements are usuall3’- demonstrable, the3’- ma3’’ be properl3^ desig¬ 
nated as fibrom3’xoma. The illustration in his text book (fig. 119 , p. 257 , vol. 1 ) 
appears identical histologically with the case reported here. One frequent^ reads 
descriptions of bladder tumors in childhood in which the tumor is likened to a 
“bunch of grapes.” This can be misleading because this description is given by 
Deming to sarcomas. But after c3’'stoscopic visualization of the tumor in the 
case just reported, we were able to appR’’ this same description to the lesion found 
in our patient, a benign pol3’’p. This is consistent with the observation of Cecil 
that the gross appearance of bladder sarcoma is not characteristic enough to 
distinguish it from other tumors. It would seem therefore, that the onb’’ safe way 
to determine the true nature of the tumor is by microscopic examination of the 
tissue removed b3’' transurethral or suprapubic biops3L 

It would also seem unreasonable to consider all bladder tumors in childhood as 
malignant or potentialb^ malignant. Eveiy effort should be made to differentiate 
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a maligiumt from a benign tumor and treatment rendered accordingly. The 
prognosis of malignant tumons thus far has been grave. In Ammaniti’s series of 
151 cases of bladder tumors in childhood he could lind not a single unequivocal 
instance of definite cure in a child. A possible exception may be the case reported 
by Dick and Flint of leiomyosarcoma treated by segmental resection with a 
year follow-up, at which time eystoscopic examination showed no evidence of 
tumor recurrence. This one jiossible exception does not vitiate the clinical ob¬ 
servation that the mortality of malignant tumors in the past has closely ap¬ 
proximated too per cent. 

SYMVTOM.VTOUOGV 

The early .sign of bladder tumor in the adult is hematuria, but in children hema¬ 
turia as the presenting sign is less common except in hemangioma of the bladder. 
Usually there is disturbance in the functional state of the bladder causing per¬ 
sistent enuresis, dysuria, pain on micturition, suprapubic or perineal pain. At 
times acute urinary retention may develop. Frequently, there is secondary urinary 
infection causing severe burning and frequency with .systemic evidence of pyelo¬ 
nephritis. Finally, because of their predilection for the trigone and base of the 
urinary bladder, these tumors usually cause ureteral obstruction with the symp¬ 
toms and signs of renal insuflieiency. If the mucosa becomes ulcerated, then 
hematuria occurs, sometimes causing frank hemorrhage with secondaiy anemia. 
Rarely the tumor may protindc through the urethra and present externally at the 
urethral meatus. Finally, there is associated anorexia with disturbance in the 
nutritional stale. 

m.xcNOSis 

Accurate diagnosis implies a high index and low threshold of suspicion for this 
condition. In any cnurctic with a palpable .suprapubic mass with or without hema¬ 
turia, one must nile out bladder tumor. In any child with disturbed bladder habit, 
one must mlc out bladder tumor. Finally painless hematuria, as in our case, 
calls for complete urologic study in order to identify the source of the bleeding. 
If angiomas are demonstrable on the skin, then a bladder hemangioma must 
he considered. 

At least excretory urograms should be ordered. If the upper urinary tracts are 
normal, then cystoscopy becomes imperative. A negative cystogram shadow ob¬ 
served during the course of excretoiy urography is obviously not adequate exclu¬ 
sion of bladder disease. Our patient had a large, pedunculated tumor, and yet 
review of the bladder shadow even in retrospect failed to reveal the presence of 
any abnormality. If a tumor is identified, it is desirable to perform transurethral 
biopsy if this is possible. Aspiration suction biopsy has been suggested and at 
times it may be possible, in this way, to obtain tissue sufficient tor diagnosis, 
vnether exfoliativ'e cytology will prove to be of help is unknown since no report 
of its use in the diagnosis of bladder tumor in children has been reported. It is 
possible that in the pedunculated tumors some cells may be shed into the voided 
urine and help to identify the nature of the tumor. At times one will have to 
epend on surgical exploration of the bladder with biopsy to determine whether 
e tumor is benign, in which case conseiwative surgery of the blader is indicated, 
nr "hether it is malignant and calls for radical surgical intervention. 
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TREATMENT 

The most fundamental principle to be applied to the treatment is the early 
recognition of this disease. In benign cases this would imply clinical recognition 
of the disease before the upper urinary tracts are damaged b}^ back pressure and 
superimposed urosepsis. With our modern chemotherap}’’ and antibiotics renal 
infection can be better controlled and the upper urinary tracts can be better 
preserved once the obstructing tumor has been removed. In benign cases the 
surgical treatment is conservative surgeiy consisting of suprapubic e.xcision with 
or without fulguration of the bladder base and radon seed implantation or seg¬ 
mental bladder resection as was performed in our case. 

CONCLUSION 

Bladder tumors in children, though rare, impose a veiy serious threat to the 
life of the individual harboring the grouTh. Even benign tumors have in the past 
carried a 50 per cent mortalit}’- rate. The mortalitj^ rate of malignant tumors 
closely approaches 100 per cent. The onl3'’ hope of imiiroving this grave prognosis 
hes in the earlj'^ detection of these tumors. This must come about bj' the more 
frequent application of modern diagnostic procedures to jiediatric patients having 
disturbed bladder habit with or without hematuria or pjmria. In this way early 
diagnosis would lead to proper surgical management before irrei'crsible changes 
in the upper urinary tracts have taken place and before the lesion has grown 
be3'’ond the confines of surgical resectabilit3’. A satisfactor3' histologic diagnosis 
is essential to proper surgical management and accurate prognosis. 

SOI Essex St., Laiorcncc, Mass. 
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IlUiMAX HLADIDICI? NEOPLASTIC CELLS IN TISSUE CULTURE 


ILWLL I’l.UMMEIl COBB,’ JOSEPH II KIEPLH wn 
PREDERIC II W OOD 

/ rovt the I issue CuUnre Lahuralori/, Departmcul of Anatoinu, and the Diiision of Urologi/, 
[/uiierstfij of lUinois College of ilctlicine, Chicago, III 

The hndmg of a number of inclhiiil iccurrcnccs of papillary bladder tumois 
amused our mteicst m the propeitics of fice bladder tumor colls, paiticularly 
then s lability The culture of bladdci tumois is not a new subject, although there 
has been a recent levival of interest since the ropoits of Di R G Bunge and 
CO \\ orkers' - ’ 

There are many inloiestiiig questions, the answei-s to nhich might be sought 
bj tissue culture methods The cjucstion of the \ lability of sloughed cells is one 
Anothei is whether diagnosis by exfoliated cells could be made more accurate by 
cultui c One might hope t o Icai n « hat simple met hod u ould best desti oy x labil¬ 
ity 111 flee cells Of more remote intcicst aic tlieoietical questions as to the pos¬ 
sibility of influencing the grow tli of bladdei tumor colls by artificial means such 
as use of hormones oi other substances m the cultme medium 

Liifortunately only a small portion of this progiam was lealized before the 
project had to bo terminated It was thought best to repoit the lesults so far 
obtained 

Tissue culture studios repoitcd in this pa|)ci were concerned with two prob¬ 
lems 1) Ale the colls sloughed from the urinary bladder containing papillary 
tumor still alive and capable, theiefoic, of icimplantation within the uiinaij 
tract’ 2) What aic the optimum conditions for giow’th of bladdei papillary tumoi 
cells in iilro and what morphological cell typos are found in such growing cul¬ 
tures’ 


VUTLllIXLS AND METHODS 


A Sedimented viinc cells Uiino was obtained by catheteiization from normal 
control patients and patients with diagnosed malignancy, regardless of sex, and 
centiifuged at low speed The supeinate was discarded and one drop of the cell 
suspension w as mixed w ith tw o drops of a mixture of rooster plasma (tor clot 
fonnation), chick embryo extract, human cold serum, 500 units per ml of peni¬ 
cillin and 250 miciograms of streptomycin The cells were prepared on circulai 
covershps foi stationary double covershp cultui es oi on 7 by IG ram slips foi 
insertion into rotating Poiter lollei flasks All cultures wore kept at 35°C The 
feeding solution contained embryo extract, serum and Tyrode solution, and was 
changed twice each week A large series of stationaiy and roller cultures was set 
np with each specimen Uime cultures used for special cytological study were 
mounted in a thin plasma elot on single No 1 thickness 40 by 40 mm glass 
squares and inv'erted ovei special phase contiast slides 


w ’nnuil meeting, North Central Section of American Urological Association 
Detroit, Mich October 8,1054 

^ 1 resent address Cancer Beseaich Foundation, Harlem Hospital, Nevr York, N Y” 
nunge R G and Kraushaar, 0 F J Urol , 63 473 475,1950 
uunge R G and Stem, R J J Urol , 64 646,1950 
lillnge R G J Urol , 67 740, 1052 
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Viability of urine cells was determined by four methods: 

1) Prolonged direct phase contrast microscopic observations. 

2) Aqueous eosin test for liiung cells (living cells are unstained, dead cells stain 
pink within two minutes). 

3) Time lapse cinematographic observations over extended time intervals. 
These studies were made using the 16 mm. Paillard Bolex movie camera at¬ 
tached to a Rolab electronic timer device. 

4) Observations of clot lysis, migration of cells and mitotic divisions in cul¬ 
tures. 

B. Bladder 'papillary tumor ti&sue. This tissue was obtained from surgeiy after 
aseptic remoi^al b}'’ electrosurgery and cultured within two hours using the pro¬ 
cedure and media described above. One mm.’ fragments were used. One specimen 
was stored in the feeding solution at 4°C for o da 3 's before culturing. Excellent 
growth followed. 

RESULTS 

A. Sedimented urine cells. Cells of four normal patients and 14 patients with 
diagnosed malignancy were studied. Noimal urine cell suspensions prepared in a 
plasma clot had cell populations of onlj'^ one to two cells per low power field in 
contrast to bladder tumor suspensions wliich had 50 to 100 cells per low pmver 
field. The transitional type tumor cell and its rounded type were most numerous. 
An occasional squamous cell, a few granular leukocjdes, lj’’mphoc 3 'tes and eryth- 
roeytes were present. Intense cytoplasmic activity was observed in fresh 
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smcai's of cells and in 48 hour cultures. Such cidoplasmic movement ceased in 
older cultures although colls remained extended and in excellent morphological 
condition. These cells always formed surface liquefaction pools, indicative of cell 
lytic activity. 

.■'Eosin counts indicated that lc.s.s than 5 per cent of the cells wore dead in fresh 
smears and in 48 hour cultures. Additional evidence of activity^ was obseivcd in 


I 




1042 


COBB, KIEFEH AXD WOOD 


single frame photomicrographs takeii ever}'-10 seconds and tlien speeded up. Suc¬ 
cessive changes in a tumor cell are seen in figure 1. The c‘ell is undergoing amitotic 
di\dsion. Such a fomi of division is of particular interest in a tumor cell. 

B. Bladder 'papillary tumor tissue cultures. Cultures from biopsies of thirteen 
papillary tumors and one renal tumor (adenocarcinoma) grew better in stationary 
slide cultures than in rotating roller flasks. A freshl.y prepared papillary process 
in tissue culture often resembled the same structure in situ (fig. 2, A). The transi¬ 
tional cells at the surface are loosely attached. Twenty-four-hour outgrowth from 
such a papillary’- process is seen in figure 2, B. 

Extensive epithehal sheet outgrowth, with no fibroblasts, occurred in 70 per 
cent of the fragments. Fibroblastic gi’owth alone was found in 10 per cent of the 
cultures. Liquefaction within 24 hours was a consistent finding in all stationary 
cultures with or without epithelial outgrowth. Cultures in roller tubes l 3 ^sed the 
clot and slipped off the glass before sheets of cells could adhere to the glass. 



Fig. 3. Case J. L. A, living culture with detached epithelial cells in ball formation; 24- 
hour culture. B, 7-week tissue culture cross section. Note cellular disintegration except for 
plasma cells. Capillarj- structure remained apparent. Jenner-Giemsa stain. 
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Eirlicst (cll migiiition \\iib of gramilai leukocytes Epithelial sheets appealed 
as early as 18 houib, gi o\\ iiig rapidlj as a single coll sheet These sheets continued 
to grow up to 7 dajs, Ijsing the plasma clot and foiming intoicellular bridges 
charactoiisttc of epithelial tells (fig 2, C) The nucleus occupied moio than one 
third of the cell and nucleoli wcic prominent Ci toplnsmic giamilesweie minimal 
and a few mitochondria wcie located near the iiticlons 
Uneven tensions at the edge of sheets of cells caused advancing sheets to form 
stretched tiariow bands of cells (fig 2, D) Frcfiucnt patching with plasma was 
needed to anchor the sheet, due to rapid Ijsib 
Intact solid sheets of cells larcly persisted bojoiid two weeks Oldei cultures 
when tiaiibferrod to new clots fotmed liquefaction pools onlj Disintegration of 
cell sheets began with vacuoliratioii of ludiwidual cells with siibscriuent cytolysis 
Largo liquefaction pools foimedwitlun the sheet aftei sov cn ormoic days, leaving 
islets of epithelial cells 

An adenocarcinoma of the kidnC 5 ' biopsj' and one papillaij tiimoi, biopsied at 
two different times, pioducod a dense outgrowth of fibi oblasts with few epithelial 
cells and no liquefaction. 

Of inteiest was a papillaiy tumor (case .1 L) m i ulture which fomved a lique¬ 
faction pool but produced no outgiowth Papillaiy stnicture was maintaiiiod in 
roller tubes for 7 weeks Only one group of cells became detadicd and formed 
a ball of clear cells (fig 3, A) Sciial sections of the explant after 7 weeks showed 
that all cells w ere dead eveept the plasma cells w Inch stained brilliantly Blood 
vessel stmohtre peisistod and on the glass surface w ere densely basopluhc macro¬ 
phages, filled piesumabl} with hemosidcim (fig 3, B) 


DISCUSSION 


Evidence has been piesentcd to indicate that the uiiiie colls piesent in the 
bladder of the patient with papillaiy tumoi arc viable cells and biologically 
capable of continued growth in vtio under ccitain conditions Cells of this type 
nnght be those partaking m loimplantation sites following specific bladder sur¬ 
gical pioceduies 

The need of a physical substiate for epithelial sheet outgiowth seems appaient 
in an analysis of those data Although conditions in cultuie described in these 
fepoiimonts were not optimum for long-term, continuous culturing they point 
e vvay to future lequiiements 

Fragment outgiowth of papillary tumois agreed with the early experimental 
ndings of Burrows, Burns, and Suzuki-' who noted clot lysis and epithelial sheet 
omiation They repoited that benign papillary tumois did not glow in tissue 

rultuie 


Clot lyis ability, dependent on the presence of a profibiinolysm piesent m the 
Pasma clot and a cell activator derived from the tumor cells, was a consistent 
ing 111 all cultures whether a sheet of cells grew nut or not It was of interest 
® note that the papillary tumor epithelial sheets appeared within 24 hours m 
contrast to normal epithelial sheets, which usually do not appeal before 48 to 
4 hours ® 


‘Burrows M 
^'imeron, G 


T Burns J E ‘ind Susuki "V J Urol 1 3-15 1017 
Tissue Culture Technique New York Ac'idemic Press Inc , 1950 
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SUJIMARY 

Sloughed bladder cells present in the urine showed definite cellular activity in 
tissue cultures under conditions good for growth of papillary tumors from the 
bladder. 

Papillar}’- tumor tissue formed liquefaction areas aiid clear, fast growing sheets 
of epithelial cells in stationary double coverslip cultures while similar fragments 
floated off the clot after liquefaction when in rotating Porter roller flasks. Clot 
Ij'sis was a consistent finding in all cultures of tumor tissue whether epithelial cell 
outgrowth occurred or not. Frequent patching of cultures with plasma was needed 
to maintain healthy epithelial sheets. 

The cytolog}'- and patterns of growth of the epithelial sheets were described in 
detail. Intact sheets persisted up to two Aveeks without sjgns of cellular A’^acuoli- 
zation. Fibroblastic groAvth was absent. 
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MANAGEMENT OF URETIIIEU. CARCINOMA IN THE FEMALE 

WILLHMJ STAUBIT/ LAWUFNCi: At CAllDIA', OSCAU I OBLRKmCHER, 
MELBOURNn II LENT am> WALTER T Mblll'HY 

hrom the liosicdl Pork Mcuiortal Inditutc^ Huffalo, A T inid the Department of Uiotorjy, 
hniicrritt/ of Bttjfoh School of Medtciuc, Ituffido, A' T 

Carcinoma of the female iiictlnn aIthou;;li uneommon is by no inoans laie 
McCrea' man e\ccllent lerien of the hlcratuie in 1952 listed 540 authenticated 
ca'-es All additional nine weie found in the hteiature but could not be \eiificd 
It lb the purpose of tins paper to add an additional 32 ca'-es and discuss pii- 
marilj the management of this disease Each of the 32 cases has boon pio\ en bj' 
histological section The scries has been diiidcd into three clinical gioups as 
(Ictermiiied by the anatomical location of the primary lesion These are \ul\o- 
urcthral, nliich indude those lesions that are primary jn the urethia nith o\- 
teiision to the cngina and vuha, urethral, ninth is limited to the urethia, and 
urethrorcsical, nhich iiieludcs those lesions primary m the iiicthia with c\ten- 
Eion into the bladder 

ISCIDIACR 

Ill Nen York State, csclubive of Non York City, the incidence of this iieo 
plasm IS 0 21 per 100,000 - Seng and Sinimoc iclF reported an incidence of 1:1,191 
in female admissions at the Royal Victoiia Hospital in Montreal, Quebec U 
our Institute, nhich is clo\ otccl cntirclj to the icscaich and treatment of cancer, 
there were 32 cases ni o\cr 45,000 female admissions oi an incidence of 1 1,500 
Pnmary carcinoma of the urethra m the female occnis most frequently in 
"omen after the menopause The youngest patient m this soiics was 39 years 
and the oldest, 80 years The acorage age uas 02 7 j'eais This disease is most 
common in maiiied nomen All of the patients wore Caucasian 


PATIIOLOCa 

Of the 32 procen cases here reported, there \\cie 28 squamous cell carcinomas 
(hg 1, A), tno transitional cell carcinomas (fia 1, B) and tno adenocarcinomas 
(fig 2) 

Colby* states that the mucosa of the female uiethia consists of stiatified 
squamous epithelium that becomes transitional near the bladdei 
Ricci et al * m 1950 published a histologic study of the female urethia in 
" ^'*oy noted that the normal paraurethial glands found near the external 

orifice occasionally are seen m the midportion of the uiethra and laiely a fen 
g ends arc found neai the internal urethial orifice 

fiw'?'' 'animal meeting. Northeastern Section of American Urological Association, 
• City, Quebec, Canada, September 19-22, 1954 

1A^ Mahgnancj of the female urethra Urological Survey, 2 85-149,1952 
Cxclnc. ^ f ^***^**g° Cancer Incidence Rate®, Female, by Age and Sites New AorL State 
> City—1949-1950, Nen Aork State Department of Health 

58 29-33 i 94 g”^ Carcinoma of the urethra in the female Canad hf A J , 

H Essential Urology Baltimore Williams A Wilkins, 1953, 2nd ed , p 91 
as an ’ ■' ^ ’ kiaa, J R and Thomas, C H The female urethra A histological stud\ 
am in urethral surgery Am J Surg , 79 499 505, 1950 
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Tio. 2 Adonocarcinomii of urethra. Tumor cells arc nrr.nincd in typical p;Iand forming 
pattern shoaing adenocarciiioina 


TAnix 1 


i 

Croup 1 ! 

Group 2 

Croup 3 

Group 4 

Squamous cell carcinoma 

1 

0 

0 

10 

9 

Transitional coll carcinoma 1 

0 

0 

2 

0 

Adeiiocartinoma 

---- 1 

0 

0 ' 

2 

0 

Total 

0 

9 

1 

14 

0 


Broders in which he divided the tumors into four groups corresponding to the 
degree of deviation of the tumor from noimal epithelium. These urethral tumors, 
neiefore, have been classed accoiding to their cellular characteristics, rather 
than their invasive tendency. 

Table 1 lists the number of tumois found in each of the four groups From 
t IS table, it can be readily seen that the majority of tumors, 14 or 43.7 per cent, 
found in group 3, avhile 9 or 28.1 per cent are found each in group 2 and 
group 4. Theie were no group 1 tumois. 

n attempt has been made to correlate the histological gioup of the tumor 
"'fT,* rrverage suivival of the patient. This is seen in table 2. 

able 2 demonstrates that one cannot correlate well the histologic pattern of 
a tumor with its malignant behavior. 

EnOLOGY 

The etiologj- of carcinoma in the female uiethra is not known. Several factors 
ow e\ er, have been linked to the onset of this disease. Chronic inflammation and 
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Table 2 


1 

i 

j Number of Cases 

Average Survival {mos) 

Group 1 

0 

0. 

Group 2 

9 

38.6 

Group 3 

14 

57.5 

Group 4 

9 

57.3 



Fig. 3. A, urethral cancer. Note appearance of lesion with irregular surface. B, vulvo- 
urethral cancer Note involvement of labia from original urethral lesion. C, urethial car¬ 
uncle. Note size, typical appearance with smooth red surface. 


infection of the urethra, not an uncommon finding in middle-aged women, may 
be associated with urethral tumors. Childbirth injuries may play a part in the 
onset of carcinoma of the urethra. 

The role plaj^d b 3 " urethral canmcle in causing carcinoma of the urethra is 
still not clear. In this series, 5 cases had urethral caruncles remov'’ed prior to the 
onset of their carcinoma. In two of the cases, the presenting lesion looked grossly 
like a caruncle. Biops}", hoAvever, showed the coexistence of carcinoma and 
camncle. 

DIAGNOSIS 

In establishing the diagnosis of carcinoma of the urethra, two other urethral 
disorders must be differentiated: 1) urethral caruncle and 2) urethral prolapse. 

A t 3 T>ical carcinoma (fig. 3, A) is an irregulai’, granular, ea.sily bleeding mass 
protruding from the urethral orifice. However, urethral carcinomas vaiy greatly 
in size and appearance (fig. 3, B). A very earlj'^ tumor might appear as a small 
rounded elevation under the meatal lip. 

Camncles (fig. 3, C) are most commonl 3 '- seen on the posterior lip of the urethral 
meatus. They are usuall 3 '’ smooth, red, tender and not indurated. The 3 ’^ are often 
less than 1 cm. m diameter. 

Caruncles which show'^ a disruption of the orderly transitional pattern and 
minor degree of cellular at 3 ’^pia ma 3 '^ be confused with cancer. 

Urethral prolapse is usually symptomless and rarel3'^ bleeds. It is continuous 
Aidth the urethral mucosa, soft, and nontender. 






UnMIIim> CAIICINOMV 


1049 


Clinical diagno^ns alone earned a tousidcrablc peicentage of on or For this 
reason, any lesion of the urcthia must be biopsied for certain diagnosis 

S\ MPTOMATOLOGA 

Bleeding is the principal symptom of urethial caicinoma in the female This 
mav he bleeding associated with uimation O'ematuiia) or bleeding from urethial 
or \aginal surfaces Tweuty-six lases (SI 2 per cent) had bleeding when hist 
seen Seicntcen cases (.IS 1 pci lent) had urcthror agiiial bleeding and S cases 
(25 pci cent) had tnic hematuria One <asc had both forms of bleeding No coi- 
relation holween the site of the lesion and the typo of bleeding could bo made 
from this study Ulceration of supei final lesions accounted foi bleeding in 11 
cases (43 5 per cent) Another salient feature associated with bleeding was the 
presence of a foul lagnial discharge which was usually waterj in consistency and 
seiosanginnotis in appearance 

Frequency of unnation ocelli led in 11 eases (13 7 jier cent) and was most 
frcqiientlj associated with buniing on unnation Urgency was not a piommcnt 
symptom, appeanng m only 2 cases Some of these w omen (8 cases or 25 pei cent) 
complained of painful unnation Three cases were incontinent and 2 women 
required suprapubic drainage duo to complete obstniction 
In only 1 case was the disease heralded by metastatic phenomena In this case, 
the chief complaint was one of sliouldei pain of 3 months’ duration X-ray re 
tealed metastases to the entire nght shoulder giidle 
The aieiagc length of symptomatology prior to diagnosis was appro\imatoly 
1 year (12 2 months) 


MLTASTCSES 

Metastatic phenomena in carcinoma of the female iiiethra are not uncommon 
J S Eisenstaedt’ states that onc-third of the cases piesent enlarged inguinal 
nodes at the time of admission Riches and Cullen® m their excellent review' of the 
subject even made the suggestion that, “Metastases m inguinal glands aie suffi¬ 
ciently common (50 per cent) to w arrant a full consideration of their treatment 
either by removal oi irradiation in all cases ’’ 

Fifteen (47 pei cent) of our 32 cases had enlarged inguinal nodes when first 
seen Tw o of these w ere proven by' biopsy Inguinal node enlargement w as seen 
m I cases (22 per cent) classed as urethral, 5 cases (15 5 pei cent) classed as 
imho urethial and 3 oases (10 per cent) classed as urethiovesioal 
Gray® outlined the loute of metastases when he stated that, “Lymphatic 
vessels are numerous in the submucosa and dram into the inguinal nodes from 
the distal portion and into the deep pelvic nodes from the proximal portion of 
the urethra These latter are the external and internal iliac nodes and the hypo¬ 
gastric nodes and sometimes dram into the node at the promontory of the 
saemm ’’ 

Riir ® Primary carcinoma of the female urethra wath metastasis Am J 

Al t ®12-617, 1951 

, “‘“CS E yv and Cullen, T H Carcinoma of the urethra Bnt J Urol , 23- 209,1951 
26 46*1 ^1939 ^ The relation of ly mphatic vessels to the spread of cancer Bnt J Surg , 
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Fig. 4. Showing r.idium needles in situ. 


Gilchrist'” concludes that the Ij’^mphatic spi'ead of the carcinoma is primarilj" 
embolic and that the nodes Avhere the emboli lodge jjrevent further spread until 
the node is overwhelmed by carcinoma. 

Clinically distant metastases were found in onl.y one case. However, the 
autopsy material showed widespread metastases along the route outlined hy 
Gray. 

TREATMENT 

Treatment of carcinoma of the female urethi-a has varied considerably in the 
past. During the last 20 years, radiation has replaced extensive surgery. Many 
cases are originallj’- treated by surgical biopsj'’ and electrocoagulation. This is 
usually followed bj'’ irradiation. In this series, onl}’- 3 cases were treated b}'’ surgery 
and all of these cases received additional radiation. The remaining 29 cases were 
treated by some form of radiation therapy alone. On reviewing the records of the 
patients treated, it has been apparent that the radiation failures have been due 
mainly to the erroneous estimation of the true tumor extension and the inade¬ 
quate irradiation techniques employed. AVith the methods that have been 
utilized, the best results have been obtained by interstitial irradiation. 

Interstitial irradiation (fig. 4) is considered the treatment of choice for most 
localized urethral cancel’s. Cancers which are so large as to require an implant 
longer than 4 cm. should be treated bj”^ some other method. Low intensit}’’ radi¬ 
ation sources are the best and removable implants (radium element needles) are 
better than permanent implants (radon seeds) especially for the larger lesions. 
The minimal tumor dose emploj'^ed with interstitial irradiation should be 4,500- 
5,000 gamma r within 4 days or 6,000 r within 6 to 7 da 3 ’’s. Some urethral cancers, 
for example, the vulvourethral t 3 ’’pe, might be treated b 3 '^ vaginal radium ele¬ 
ment applicators comparable to those used in the treatment of primar 3 '’ vaginal 
cancer. However, this method is not too successful. For the treatment of vulvar 
lesions, the minimal tumor dose should be 6,000 gamma r within 5 to 7 da 3 ^s. 
In the past, x-ray alone has not been ver 3 ’- successful. However, there are some 

Gilchrist, R. K : Quoted bj’ Eisenstaedt, p. 614. Am. J. Surg., 81: 612-617, 1951. 
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cxtcnsnc cancers where if must be employed m eider fo deluoi suitable dosage 
to laige \oUimes of tissue It is sometimes indicated following suigerj because 
of possible lesidiial cancel or definite rcuirreiiccs in the opoiatuo site Occa 
sionally a judicious application of ladiationwill decicase the sue of the cancel or 
its iiietastascs so that some degice of comfort is afforded to the patient How- 
e\ci, it should be noted that oxteinal iiiadiation is not aoij efficacious foi the 
treatment of lyinphnode motastasis The tumoi dose should be fioiii 5,000-0,000 
r withiii 2 fo 4 weeks depending upon the \olume and the qualifa When lesions 
arc so eatonsne that a combination of n radiation modalities is indiiatcd, e'>- 
tcrnal viay and interstitial irradiation me sometimes Dmplo 5 ’cd The seiy 
nature of such an extent augurs against good end lesults Palliation, however, is 
sometimes obtainable foi a limited period of time 

COMPLICATIONS OP lUDIVTION TliniMW XND TlIEIIl TREXIMENT 

Whenexer cancerocidal iriadiation is gixcn, ccitain complicatioiib arise The 
most noticeable one is in the leaction of the skin and mucous memlirano This is 
xery often disagreeable especially about the xiilva This inaction ma> X’aiy from 
a deep orjUiema to a moist desquamation The iriadintcd area should be kept as 
clean and as diy as possible rriction fiom motion oi clothing should be mini¬ 
mized For a milder reaction, a 1 per cent aqueous solution of gentian xiolct 
may be painted on or sprayed upon tVio skin twice each daj Should the lenotion 
be of a second degree such as is common in the xiilxar folds and gioins, at the 
end or shortly after the end of ladiation regimen, xxet diossings of 2 per cent 
bone acid solution may bo applied for sex'cral houis each day If the patient can 
tolerate a local anesthetic, the lanolin may he mixed x\ itli 1 pel cent nupercaine 
01 other local anesthetic ingredient It is often iiocossaiy to keep the patient m 
bed with a heated ciadle ox'or the jiclvis To minimize socoiidaiy infection, anti¬ 
bacterial applications such as iicospoiinoi poljsponii ointment may bo indicated 
Geneial liealtli measures should bo nceentuated Tins would include supportive 
treatment such as high protein diet, blood transfusion and pai enteral fluids xvhen 
indicated Roentgen sickness xxlien not controlled by acceptable alteration of 
treatment technique may be amclioiatcd by mild sedation oi by such pliaima- 
cevitical products as pyiidoxm, dramamine, thoiazine, etc Vesical tenesmus may 
sometimes be rehex ed by rectal suppositories of opium and belladonna Diairliea 
"hen not coiitiolled by bulk produceis like metamucil, should be treated by 
suitable opiates The late sequelae are edema of the xailva, atiophy and tel¬ 
angiectasia of the skin and mucous membranes and subcutaneous fibrosis Such 
altered tissue is prone to mflamraatoiy breakdowns following trauma and infec¬ 
tion Vesicovaginal fistulas are rare and usually are due to the cancer itself 

END RESULTS 

Of the 32 patients xvho xxere examined up to 5 yeais ago, five leceived treat¬ 
ment elsewhere Of those five, one survived 5 years 

The cases treated at the Rosxvell Park Memorial Institute and the methods of 
treatment are seen in table 3 The small number of patients in each category 
makes the result and percentage cures and failures statistically insignificant It is 



Table 3. Five year end results, cancer of female urethra, Roswell Park 
memorial Instilulc 1931-1949 


Type of Radiation 

Number 
of Ca«;es 

Died of Cancer 

Livee 

AVith 

cancer 

1 over Five Years 

Without cancer 

Number 

Percentage 

X-ray 

6 

G 

j 





AAAACB 




Radium needles 

3 

2 


1 

33.3 



A A 


A 


Radon seeds 

6 

3 


3 




AAA 


AAA 

50.0 

Teleradium i 

1 i 

1 

1 

1 




B 




X-ray and radium needles 

1 

1 






A 




X-ray and radon seeds 

8 

4 

1 

3 

37.0 



AAAC 

A 

AAB 


X-raj', radon seeds radium apiilicator 

2 

1 


1 

50.0 



A 


A 


No treatment at RPMI: treated elsewhere 

5 

4 


1 


TOTAL 






Evamined 

32 

22 


9 


Treated 

27 

IS 

1 

S 



Code 

A—Vulvo-urethral 
B—Urethral 
C—Urethrovesical 

apparent, however, that interstitial irradiation was more successful than x-ra}' 
alone. This is mauily due to the fact that those cancers wliich received interstitial 
irradiation were more local in their extent than the cases treated b 3 ' x-raj’- which 
were more advanced and treated with tumor doses woefullj’- inadequate according 
to our present standards. The absolute h-j-^ear cure rate for the entire 32 patients 
examined was 28.1 per cent. The relative o-j’^ear cure rate for the 27 patients 
actuallj’- treated at this Institute was 29.6 per cent. The relative survival rate 
of the treated cases was 33.3 per cent. Nine of these latter cases has interstitial 
irradiation onlj^ and four of these lived 5 j-^ears without evidence of cancer or a 
5-year cure rate of 44.4 per cent in these 9 cases. 

The foregoing figures indicate that therap 3 >- of urethral carcinoma in the past 
leaves much to be desired. This is particularly'- trae of the more advanced lesions, 
especially' those of the posterior urethi-a with bladder neck involvement. Inter¬ 
stitial irradiation in the form of removable implants gave the best results in 
anterior and meatal carcinomas. The authors during the past 3 years have used 
radical surgery in the form of radical cy'stectomy'- and urethrectomy' for the 
advanced urethral and urethral-vesical lesions. The follow-up periods to date 
have been too short to draw any definite conclusions, but the response of several 
of the patients to radical surgery has been encouraging. 










TJUr.TlIHAL caucinoma 


1053 


CON’CLTISIOKS 

A study of 32 cases of carcinoma of tlie female urethra is reported. 

It is a condition cnconnterod most frequently after 50 years of age. 

Eighty-five of the eases wore squamou.s cell carcinomas. 

The importance of biopsy is emphasized, even though the lesions may have a 
benign appearance. 

The symptoms varj' greatly depending on the stage of the tumor but bleeding 
was the most common. 

Metastascs tend to develop earljq the distal urethra to the inguinal nodes 
and the proximal urethra to the iliac nodes. 

The best results have been obtained by interstitial irradiation. 

The prognosis is serious. 



The JonnNAL of Uboloov 
Vol. 73, No. 3, June 1955 
Printed in U.S-A. 


A CASE OF BALANITIS XEROTICA OBLITERANS WITH 
TELANGIECTASIS RESPONDING TO INTRAVENOUS 

PROCAINE 

JOSEPH FARRINGTON, J. HAROLD NEWMAN and ROBERT G. ROSSER, JR. 

Balanitis xerotica obliterans is recognized as a chronic, progressive, sclerosing 
atrophic process of the glans and prepuce of the penis frequently leading to 
urethral stenosis (fig. 1, B). When the involvement of the glans is diffuse, it is 
white or ivoiy colored; if not diffuse, the admixture of white plaques and normal 
red tissue of the glans results in a mottled appearance. Another gross feature, 
first noted by Novy* and substantiated by the following case report, is the pres¬ 
ence of telangiectases. These may also be noted microscopicallj’’ (fig. 2). 

Further observations are necessary to decide the relationship between balani¬ 
tis xerotica obliterans, kraurosis penis, lichen sclerosusetatrophicus, scleroderma 
and leukoplakia. All these relationships are not within the scope of this report 
as thej’- have alread}’- been adequatel}'^ considered in the excellent studies of 
Freeman and Laymon.- 

The treatment of well de\'eloped balanitis xerotica obliterans is difficult since 
the complete restitution of sclerotic parts to normal by any known means cannot 
be expected. In 1947, Farrington and Garvey advocated radical therapy by elec¬ 
trocoagulation to maintain an adequate urethral opening and to avoid the occa¬ 
sional cancerous degeneration.^ The purpose of this I’eport is to cite a typical 
case showing both objecti^'■o and subjective response to intravenous procaine 
therap 5 ’-. Almost identical I’esults with two additional patients observed for 
jmars indicate a satisfactory treatment heretofore uni-eported. 

CASE REPORT 

E. C., a 62-year-old, white, married man and father of two grown sons, was 
first seen March 25, 1953. He stated that 1 year previousl 3 q he had first noted a 
sensation of “tightness” or tension in the penis associated with itching and burn¬ 
ing on urination. Penile erections became increasing!}'- painful, finallj'- precluding 
coitus. The foreskin had always been moderatel}'- tight but could alwaj'S be re¬ 
tracted. For the last 3 months, he had noted a thin, glaiiy, sometimes pink, 
discharge oozing from the edge of the foreskin. 

Examination of the penis (fig. 1, A) disclosed moderate phimosis but the fore¬ 
skin was freely movable over the corona. No adhesions were found but approxi¬ 
mately 1.5 cm. from the dorsal border of the coronal sulcus a constricted scle¬ 
rotic band could be palpated in the prepuce. The glans penis 5vas hard and the 
surface parchment-like. Several -white atrophic patches alternated with the 
softer red glans tissue. Overlying the right ventral sulcus and adjacent to the fren- 

Accepted for publication September 22, 1954. 

* Novy, F. G. Jr.; Balanitis xerotica obliterans. Arch. Dermat. & Syph., 43: 397, 1941. 

2 Freeman, C. and Laymon, C. W.: Relationship of balanitis xerotica obliterans to lichen 
sclerosus et atrophicus. Arch. Dermat. & Syph., 49: 57-59, 1944. 

^ Farrington, J. and Garvey, F. K.: Balanitis xerotica obliterans: Report of two cases. 
Urol. & Cutan. Rev., Bl: 96-97, 1947. 
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uUim were two moist, atrophic, eix>dcd patches, each measuring 34 cm. in size. 
"The frenulum itself was sclerosed and almost fibrotic. Numerous groups of super¬ 
ficial telangiectatic vessels coursed over the ventral surface of the sulcus and 
corona. The rest of the integument was normal and no lesions of lichen sclerosus 
ct atrophicus could be found. Blood serology was negative; urinalysis was 
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normal. A punch biopsj'- from the eroded patch on the sulcus and from a white 
atrophic, telangiectatic area adjacent to the extei-nal meatus near the frenulum 
showed the t 5 'pical microscopic picture of balanitis xerotica obliterans. These 
histologic features were consistent with those seen in the fully developed condition 
(fig. 2). There was atrophy of the epidermis with relative and absolute h 3 '^per- 
keratosis as well as edema and homogenization of the papillary cutis. Perivascular 
inflammatoiy changes and diminution or loss of the elastic tissue were also seen. 
Perhaps the most striking histologic feature was a l>road band of homogeniza¬ 
tion in the upper cutis. 

He was hospitalized on April G, 1953 for circumcision to relieve the phimosis. 
On learning there would be a waiting period of 5 da 3 's for the operating room, 
it was decided to institute therap 3 ' with intravenous procaine. This was done on 
the basis of a report,"* and the unpublished experiences of one of us (J. F.) of 
fa^mrable response of scleroderma to such treatment. Procaine therap 3 ’’ seemed 
rational as sclerodeima and balanitis xerotica obliterans have certain similar¬ 
ities. The patient was gi\’en 500 cc of 0.1 per cent procaine in normal saline 
intra^'enousl 3 ' his first hospital da 3 ^ Within 24 hours, he experienced marked 
relief from penile itching and paresthesia. He was given 1,000 cc of 0.1 per cent 
procaine in normal saline intravenousl 3 ’’ dail 3 ’’ for the next 3 da 3 "s. Circumcision 
was done on the fifth hospital da 3 ’’ but preoperativel 3 ’’, marked decrease in the 
induration of the corona was noted. The surfaces Avliich were formerly dry and 
fissured were smoother and unbroken. There was apparent decrease in the num¬ 
ber and extent of the telangiectases. Microscopic examination of the excised 
foreskin showed a band of involvement t 3 '^pical of balanitis xerotica obliterans. 
This description, given independentb' 1)3’- a second pathologist, was almost iden¬ 
tical to the description of the first pathologist who examined the specimens from 
the corona. The patient was discharged from the hospital on April 16, 1953. 

Follow-up examination after 3 weeks showed a well-healed operative scar of 
the circumcision. There was further diminution of telangiectases and in the indura¬ 
tion of the corona. All the eroded patches and biops 3 ^ sites were completely 
healed and the patient was comfortable. At the end of 6 Aveeks, urination and 
penile erections were painless. Sexual intercourse was performed normal^". 

The patient was last seen November 27, 1954. He showed no evidence of recur¬ 
rence of the disease, and had no discomfort or paresthesia. A photograph taken 
at that time is shown in figure 1, C. 

SUMMARY 

A typical case of balanitis xerotica obliterans of 1 year’s duration in a 62 3 '’ear 
old Avhite man showed a favorable response to intravenous procaine therap 3 ^ 

1111 Greenleaf Bldg., Jacksonville 2, Fla. 

■* Turner, J. P. and Schmidt, F. R.: Treatment of scleroderma with procaine: Report of 
cases. J.A.M.A., 144: 1560-1561, 1950. 
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ACCESSOKY SPLEEN IN SCUOTUAI 
JOHN C GI>LN 

Splenic tissue rcmincd fioni the left sciotnl compailmcnt at opeiation, or 
(lisoo\ercd at autopsy is a uiie ciititj. Suoh a case found at opeiation is of inter¬ 
est, and IS here leportcd No attempt will be made to discuss the eiiibijologj' 
iin oh ed 

This condition should bo (onsideied iii the diffcieiitinl diagnosis of lesion 
iMtliin the left side of the sciotiim Emiiieltaiid Dicj fuss' lopoitcd a i ase found at 
operation, as did Aiidiows and Etter- Olkeii’ picsonted a case found in autopsy 
Kciziii'* reported 2 < ascs in the Journal of Uroloijij, and in a ic\ lew of both foicigii 
and domestic hteiature was able to find only cleien othei eases of spleen within 
the scrotum The following is holieied to he the fourteenth icpoitod case 


C \SK 111 POUT 


W \ B , a 12 jeai old white boj, was referred to the office with a mass in 
the left scrotal sat which was fii-st noted by the patient’s iiiothei at about seven 
jears of age A pediatucian was told of this and adtised that furthci nnesti- 
gation he done if the lesion becanie laigei Itwas again noticed at the time of an 
appendoctoiny when the pattent was 9 jeats of ago Appto\imnlelj tluee months 
before being soon, the patient acquitcd mumps Following this, the mass giadii- 
ally inereased in sire with a dragging sensation and an occasional sliaip pain 
being felt There w ere no tirniaiy complaints and in inalysis w ns not romai kable 

Upon esammation, the right testicle, epididymis and toid showed nothing of 
note The penis was not remarkable A firm, nodular mass was found in the left 
scrotal compartment w Inch measured npproaimately 5 by 3 bj' 2 cm and w Inch 
appealed to nnolve the upper polo and body of the left epididymis The testicle 
did not feel lemarkable and tlieio was no enlargement of inguinal Ijmph nodes 
A diagnosis of multiple cysts of the left epididymis was made, and the patient 
w as hospitahred 

An exploiation of the left sciotal compartment showed a fiim, gieyish-blue 
colored, nodular mass involving the left epididymis which mcasuied appioxi- 
mately 3 by 2 by 2 cm This mass contained one spherical aiea, 8 nini m di- 
ametei attached to the supeiioi portion The testicle did not appeal leniai kable 
There appeared to be no connection between the tumor mass and testicle, al¬ 
though they were closely adherent A loutme epididymeotomy was done, lemov- 
mg the tumor w Inch w as fixed to the head and body of the epididymis The blood 
supply of the tumor mass w as easily seen and consisted of several dilated v essels 
which merged w ith the tumor These vessels bled easily on manipulation 

The pathologic examination showed “Vas defeiens—histologically normal, 
sperm not present” The tiimoi mass was lepoited as “Section shows very 


Accepted for publication December 31, 1954 
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Fig. 1 


characteristic splenic tissue with thick fibrous capsule, red pulp containing few 
red blood cells, distinct fibrous trabeculae and l 3 ’’mphoid nodules with character¬ 
istic central arteries. iVIanj’’ of the h’rnphoid structures have prominent germinal 
centers and lymphoblasts of normal appearance. Nowhere is there an}" evidence 
of abnormalit}" or other type of tissue. Diagnosis: Normal spleen or accessory 
spleen” (fig. 1). 


COMMENT 

The increase in size of the scrotal mass following mumps is of interest and not 
readity explained. An x-ray of the abdomen after operation showed the spleen 
to be present in the usual location and of normal size. 

SUMMARY AND CONCLUSIONS 

A case of spleen in the scrotum, believed to be the fourteenth reported one, 
is presented. The possibility of splenic tissue being present in the left scrotal 
compartment must be considered in the differential diagnosis of a mass in that 
location. Anj" condition leading to splenomegalj" maj" be reflected in such scrotal 
enlargement. 

The author wishes to thank Doctors W. Rose of Buells’ Corners, N. Y. and 
K. Mitton, E. Kellert and G. Parkhurst of Schenectad}", N. Y. for making the 
presentation of this case possible. 

14H Union St., Schenectady 8, N. Y. 
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SCROTIL CARCinCATJOX DUD TO MECONIUM 
PEUITONITIS 

JOHN W nULS IHAKi: S TIU30T 

/root l/u Dcjmrlmuit^ oj Jfniltoloqtj and trahfjij, I S Naial Hospital, 

Aalwnal Aaial Meihcal Center, Hethcsila, Mil 

Tlio purpose of tins discussion is to clcnrlj dcinonstiate that inecouinm peii- 
toiiitis mnv iin ol\ c the urogemliil s\ stein Diseases of nieconuim, i o , meconium 
pentoiiitis and meconium ileus, ate Mell documented pathologual entities We 
do not intend, in tins communication, to coniplctclj rc\io\\ all of the uork con- 
conniig those subjects sime two outstanding jiajicrs are icadilv a\ailable, one 
Iw* BoikiUi,' and the othei bv Uniw er and Hodgson - We do intend, how o\ ei, to 
recapitulate some of their ideas so that we can foimiilatc the lelationship of 
scrotal calcifuatioii due to mcconmm pciitonitis To this will be coiiclated cei- 
tain fetal dcielopmental and physiological premises 
Meconium peritonitis is a sterile, chemical, peritoneal inflammation caused by 
perfoiatioii of the intestine and extrusion of mcconmm into the pentoneal 
cavitj It usually occui's during the latci half of fetal life Many factors may be 
responsible foi the intestinal perfoiation such as atresia of the bowel, \olvulus, 
and peritoneal fibious bands These arc all anatomical intestinal obstmotions 
Paiicrcitic nisufiicienoy, resulting fiom stenosis of the pancreatic duct, pan¬ 
creatic fibrosis or cystic disease of the pancreas is of piimc importance Con¬ 
genital biliary atresia, aiiothci related etiological agent, must also be con¬ 
sidered The modus oporandi of all of these caiisatno diseases will be consideied 
slwrtlj It should be pointed out that many times metomum can be present m 
die pentoneal cavity fiom intestinal perforation, wnth subsequent complete 
lealing of the ruptured intestinal wall, leaving no c\idcnce ns to why the pei- 
foration occurred oi to the location of its occurrence * ^ 

An associated, and at times, inseparable disease should be briefly mentioned, 
meconium ileus Hero we hare intestinal obstniction in the newborn due to the 
inabihty to pass meconium Since the same etiological factors may be piesent 
m both meconium ileus and meconium peritonitis, the two diseases may be 
quite similar Since ileus and peritonitis can occui simultaneously, both names 
may bo applicable Aldien meconium is piesent within the pentoneal cavity, 
as manifest on loentgen examination or pathological study, and there is or was 
"0 definite evidence of intestinal obstruction, the name of meconium peiitonitis 
"oiild bo more applicable Conversely, if intestinal obstniction is the mam 

ne^i'eo conclusions of this manuscript are those of the authors and not 

Medical Department of the United States Isavj 
meeting, Mid Atlantic Section of American Urological Association, 
P 21,1954 

Arnii n ° Meconium peritonitis from spontaneous perforation of ileum in iitero 

1930 

crf'nc Hodgson, J U Intestinal obstruction in fibro cjstic disease of pan 

/T?°^^^eenol,69 14-21,1953 

223-228 1949 ^^ ’ Cooper, G , Jr and Cosbj, L, Jr Meconium pentomtis Surgerj, 26* 
® ^md Kejnolds, Ij E Meconium peritonitis Ann Surg , 133* 54S-554, 
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clinical finding in a newborn, and meconium as a I'esult is deposited on the 
peritoneal surfaces, then it would appear that meconium ileus would be a better 
term. In anj’- event, these terms are not clearlj" defined in the literature. 

PHYSIOLOGICAL COXSinEILYTIOXS RELATED TO MECOXIUM 

The fetus in earlj’- uterine life can swallow. Most of the swallowed material 
is amnionic fluid which contains lanugo, sebaceous material and desqua¬ 
mated squamous epithelial cells from the skin. Lining cells cast off from the 
gastrointestinal tract, pancreas and liver, along with bile and pancreatic secre¬ 
tions, are also present.® Chemicall3% the meconium is composed of protein, fats, 
cholesterol, mucin, stearic acid, and salts.' The water from this amnionic fluid 
is absorbed in the small intestine; the resulting substrate is a black viscid sub¬ 
stance. Peristalsis is an important factor in the propulsion of meconium along 
the intestinal lumen. Peristalsis begins in about the third fetal month. The 
meconium reaches the ileocecal region about the fourth month and the rectum 
about the fifth month. During fetal life under normal conditions, the meconium 
remains within the intestinal lumen. Normallj' meconium has a fair!}' soft con- 
sistencjL If the fluiditj’’ changes, meconium becomes puttj'-like, stickj', and 
tenacious. The pancreas appears to be the most important organ governing its 
consistenc}". In the absence of pancreatic enz3’’mes, as found in pancreatic fibro¬ 
sis, the meconium becomes so firm that peristalsis cannot propel it through the 
intestines. Farber® has taken meconium, recovered at operations and at autops3', 
from patients with meconium ileus and found that mixing it with concentrations 
of pancreation of 1 per cent to 10 per cent at 37 . 5 °C resulted in a semifluid state. 
This simple but important observation leaves little doubt that pancreatic secre¬ 
tions are of prime importance in governing the ph3'siological viscosit3’' of me¬ 
conium. The other generall3^ accepted method that causes inspissated meconium 
is abnormal water absorption from the intestinal tract. If a congenital obstnic- 
tion, for example, existed in the lower ileum, the meconium could not pass; 
and as it accumulated proximal to the obstniction, the water that was absorbed 
could leave the meconium more solid than fluid. It has also been suggested that 
the fetus ma3^ not normall3'' ingest an adequate amount of amnionic fluid, 
thereb3’' resulting in formation of meconium of an abnormall3^ firm consistenc3L 

FACTORS COXCERXED WITH THE ETIOLOGY OF MECOXIUM PERITOXITIS 

AND MECOXIUJI ILEUS 

It ma3^ be again emphasized that no one abnormalit3'- is alwa3"s the cause of 
meconium peritonitis or meconium ileus. All of the follovdng mechanisms have 
been observed and recorded in the literature. Each will be discussed separatel3^ 

PAXCREATIC DISE.VSE 

It appears that tiypsin, lipase, an^lase, ch3'^motiypsin, renin and maltase are 
the essential excretor3'' pancreatic enz3mies that have their actions on intestinal 

^Potter, E. L.; Pathology of the Fetus and the Newborn. Chicago: Year Book Pub¬ 
lishers, Inc., 1953, pp. 297-307. 

° Farber, S.: Relation of pancreatic achjdia to meconium ileus. J. Pediat., 24: 387-392, 
1944. 
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contents,’ In tlic fetus, trypsiuoRcii, which later becomes trypsin, ami lipase 
have been found during the fourth fetal month; and it has been suggested that 
they may be present earlier. These digestive enzymes are believed to be re¬ 
sponsible for keeping the meconium at a normal consistency. Any pathological 
process that would diminish the amount or prevent the pancreatic secretion 
from gaining entrance into the duodenum could bo the direct cause of inspis- 
E.atcd meconium. In general, there are two mechanisms by which we can explain 
a lack of pancreatic juice in the small intc.stine; and both of the.so methods are 
proven entities. 

Slciiosis of Ihc main pancrealic duel. Kornblith and Otoni* have described, 
in complete detail, a 5-day-old infant with meconium ileus associated with con¬ 
genital stenosis of the main pancreatic duct. The duet proximal to the stenosis 


was dilated and the pancreas microscopically presented dilation of the terminal 
ducts with flattening of the acinar cells and marked fibrosis. They reasoned 
that the meconium was thickened from lack of pancreatic secretion. Its propul¬ 
sion along the gastrointestinal tract was stopped at the ileocecal region and 
hepatic flexure, which arc considered to be points of physiological narrowing. 
Perforations occurred duo to increased intraluminal preissurc from intestinal 
obstruction. The intestinal contents including meconium escaped into the 
peritoneal cavity, resulting in peritonitis. ITurwitt and Arnheim’ reported a 
similar case in which tiic main pancreatic duct was stenotic. They further demon¬ 
strated that the stenosis is due to a “focal defect” during the development of the 
duct rather than early epithelial proliferation with failure of canalization as 


occurs in the other portions of the gastrointestinal tract. 

Cystic fibrosis of the pancreas. With this disease, we again have one denomina¬ 
tor, a diminished to absent pancreatic secretion. The lack of pancreatic juice is 
due to an intrinsic obstruction of tlic smaller pancreatic ducts with inspissation 
of the secretion in the acini resulting in pancreatic fibrosis.'” Others” believe 
that parenchymal fibrosis which causes the narrowing of the smaller ducts can 
result in obstmetion and therefore a lack of pancreatic juice. Sako‘” reported 
0 cases that arc in this category, Farber" maintains that cystic fibrosis wliich 
oan result in pancreatic achylia can cause meconium ileus if the pancreatic 
insufficiency is present before birth. If the achylia develops in the neonatal 
period, these patients will develop celiac syndrome. Cystic fibrosis of the pan¬ 
creas is believed to be a systemic disease.'” The pulmonary system and portions 
e the gastrointestinal tract, other than the pancreas, may be involved. The 
secretory epithelial glands of these organ sjmtems are apparently deficient. 


Wlna®’"’ cd Taylor, N. B.: Physiological Basis of Medical Practice, Baltimore: 

WSO. 5“' cd, PP- 520-531). 

A. and Otani, S.: Meconium ileus with congenital stenosis of main pan- 
I’"*-’'-' 249-202.1929. 

errstio 1 ‘ ""d Arnhcim, E. E.: Meconium ileus associated with stenosis of pan- 

t5t 1942 ^ pathological and embrj-ologic study. Am. J. Dis. Child., 64: 443- 

n Aleconium ileus. New Orleans Med. & Surg. J., 102: 75-77,1949. 

1944 d’ancreatic function and disease of early life. Arch. Path., 37 : 238-250, 

PpiU^i'f'Y- 't’- and Newton, W. A.. Jr.: Pathogenesis of fibrocystic disease of pancreas. 
‘"PCS, 4 : 53-69, 1949. 
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Therefore, the combined lack of pancreatic and intestinal secretion raa}’’ be 
factors which augment the formation of thick, putt3'^-like meconium. 

BILIARY ACHYLIA 

Unanimous agreement is not found again Avhen we consider the liiliaiy achylia 
as the etiology. Dodd,^^ Landsteiner,*-’ and Potter,^ believe a diminished amount 
of bile and pancreatic secretion together are probablj’’ necessary to produce a 
lack of fluidit3’' to meconium. Fanconi'^ presented a case of meconium ileus in 
which the pancreas was normal, but the liver showed eiddence of aplasia of the 
larger ducts. Without bile mixing with the intestinal contents, a “fatt3’-” me¬ 
conium was produced. Farber® has stated that meconium ileus was not found 
in 34 infants with proven congenital atresia of the bile ducts. He believes where 
the pancreas was reported as normal, in cases of true meconium ileus, that un¬ 
recognized acinar lesions ma3’’ exist. This is further explained 1 ) 3 ’’ stating that in 
cases whei’e there is obstmction of the small panereatic ducts, the larger pan¬ 
creatic ducts are normal and no pancreatic fibrosis is found. In aiy event, 
biliary achylia has been shown to be a cause of inspissated meconium resulting 
in an ileus. Admittedly, this etiology is not common. 

MECHANICAL INTESTINAL OBSTRUCTION 

Neuhauser'® has reported 3 cases of intestinal obstruction from atresia of 
the small intestine. The specific areas of involvement were in the duodenum, 
jejunum, and terminal ileum; and these were all proven at operation. Areas of 
scattered calcification in the abdomen were observed on the roentgenograms. 
Pathologically, these calcific deposits were due to meconium that has been ex¬ 
truded through the intestinal wall and had subsequently undergone calcification. 
The calcification is believed to be due to the precipitation of calcium b3'^ the 
broken down fatty constituents of meconium.’ Since it was not possible at time 
of operation to determine the sight of perforation, it was concluded that the 
perforation occurred during intrauterine life, probabty after the fifth fetal 
month and underwent complete healing. Areas of the pathological specimens 
show the calcified plaques to be composed of cornified epithelial cells. The cal¬ 
cium may be within the bowel wall and lumen of the intestine. Man3'’ of the cal¬ 
cium deposits were imbedded in adhesions between the intestine and parietal 
peritoneum. Roentgenograms of a newborn with the following findings are 
characteristic of meconium peritonitis; 1 ) dilated loops of bowel with air and 
fluid levels in the erect position, and 2 ) one or more calcific plaques within the 
abdomen which may be ivithin the bowel, the intestinal wall, or on the peritoneal 
surface. It has been generally assumed that intestinal atresia occurred because 
the intestinal epitheloid proliferation later failed to recanalize. 

Dodd, K.: Intestinal obstruction due to meconium ileus in newborn infant. J. Pediat., 
9 : 486-491, 1936. 

Landsteiner: (Cited bj’^ Dodd.'’) 

Fanconi: (Cited by Brewer and Hodgson.’) 

” Neuhauser, E. B. D.: Roentgen diagnosis of fetal meconium peritonitis. Am. J. Roent¬ 
genol., 61: 421-425, 1944. 



SCItOTAI, CALCIFICATION 


10G3 


A somewhat similar situation to the above may exist with an entirely clilTercnt 
logical explanation. Zuelzer and Newton'- have clearly dcmon-stratod that intes¬ 
tinal atresia may be a vc.sult of impaction of meconium, making the atresia a 
secondary effect of inspis.satcd mec,onium. Their microscopic studies reveal that 
the atresia resulted from impacted meconium with necrosis of the mucosa fol¬ 
lowed by organization and obliteration of tlic lumen. The gross findings at 
operation and antopsy would help confirm llic.se observations. Time and time 
again, observers have noted meconium to be sticky and tenacious. It has been 
found to be inseparable from the intestinal wall, and attempts at separation 
have caused the involved bowel wall to break."* Microscopic obsoiwations offer 
further correlation. The diffuse inflammatory reaction throughout the poritone.al 
cavity and intestinal walls can be followed by organization resulting in massive 
areas of fibrous tissue nnd calcium plaques.’ Tims the segment of the intestinal 
tract which was blocked by inspissated meconium becomes a fertile field for 
marked fibrosis, which, in turn, could be extensive enough to cause obliteration 
of its lumen. This type of atresia is referred to ns an organic atresia in differen¬ 
tiation from a developmental atresia. 

Other fuctor.s responsible for intestinal obstruction arc clearly tabulated by 
bevy." All of these cases were jirovon to be fibrocystic di.seaso of pancreas and 
many of them had assooialod abnormalitic.s such as fibrous bands, atresia of the 
small intestine, and volvulus, lie bcliovc.s that the meroninm ileus had its origin 
from pancreatic in.sntricicney and the associated abnormalities may be coinci¬ 
dental. In any event, there docs exist the possibility that these abnormalities 
may bo‘considered ns oontrihutory factors in the production of intestinal ob¬ 
struction. Packard and Rcj'iiolds' recently have reported that vohnihis, socond- 
erj- to malrotation of the small intestine, can produce mechanical intestinal 
obstruction resulting in moconinm peritonitis. In their case, there was no evi¬ 
dence of pancreatic insufficiency at autopsy. Intestinal obstruction followed by 
intestinal perforation was the only discernible cansafive factor of meconium 
peritonitis. 


CASH UCPOIIT 

H. A. C., a 3J^ raonth-olcl white, male infant was admitted to the hospital 
on November 9, 1953 for study and treatment of multiple small intraserotal 
masses. The newborn record revealed that some enlargement of the scrotum 
"as noted at birth, but no definite pathological change was recorded. A normal 
meconium stool was passed on the first neonatal day. The parents had noted 
le scrotal masses on the fifth neonatal day and stated that there had been no 
^ ange in their size or character. The child had developed normally since birth. 

0 family history was not relevant. The Bh factor in both father and mother 
"as positive. Physical examination was normal except for the scrotum which 
Was slightly enlarged and contained numerous irregular sized, firm nodules, 
Some freely movable and some which were fixed in the scrotal tissue. A complete 
^ 00(1 count, bleeding and coagulation time, Kahn test, and an urinalysis were 
a normal or negative. Examination of the stool for tryptic activity was posi- 

Dis PhTM’ fibrocystic disease of pancreas witii intestinai obstruction. Arch, 

'^'"‘“•.26:335-339,1051.' 
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Fig. 1. Roentgenogram of abdomen shows normal upper urinarj' tract. Flake-like 
calcific deposits are observed over superior and lateral margins of liver and capsule of spleen. 
Calcification is present overlying sacrum, along right inguinal canal and in scrotum. Large, 
distended stomach was induced by oral feeding to more clearly visualize upper urinary 
tract. B, schematic drawing A shows areas of calcification in black. 


tive;* an upper ga.strointestinal tract series and small botvel studj’’ were normal. 
A plain x-ray revealed multiple small areas of calcification over the dome of the 
liver and spleen, over the sacral region, along the right inguinal canal, and in the 
scrotum. An excretory urogram revealed a normal upper urinar}’' tract (fig. !)• 

On Xovember 12, 1953, the right lower inguinal canal and the right scrotum 
were explored. This revealed several small, 3 ’’ellowish, calcified appearing nodules 
studded along the spermatic cord. These were easilj^ resected. Ljdng free within 
the tunica vaginalis were five cystic bodies vaiying in diameter from 0.5 cm. 
to 1.5 cm. These ej^sts were filled with manj'' small, j’-ellowish appearing bodies 
(fig. 2). The tunica vaginalis itself was studded with many of these small calci¬ 
fied bodies and there was considerable tissue reaction in the involved areas. 
There was a collar of involved tissue surrounding the upper pole of the testis. 
After the involved areas were resected, the tunica vaginalis of the left scrotum 
could be visualized and through it, one could see several of the previously de¬ 
scribed calcific bodies. No attempt was made to resect these. The testis was 
replaced in the right scrotum and the wound closed. 

Sections of the calcific bodies revealed a fibrous capsule containing many 
vessels. The central portion of the bodies was composed of a loose type of tissue 
containing strands of fibrous tissue. Scattered throughout -were areas of calcifi- 

* Anderson-Early gelatin test for trj^ptic activity’*. 

’* Anderson, D. H. and Early, INI. V.: Method of assaying trj'psin suitable for routine 
use in diagnosis of congenital pancieatic deficiency. Am. J. Dis. Child., 63: S91-S93, 1942. 
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cation. An occasional .sciiiainoiis coil wa-s noted as well as ma(Tophagc'.s cuiitain- 
iiig a brown pigment. 

Chemical analy.sis of one of the calcific boilics for bile was positive. 

The pathological inijircs-sion was: calcified IwkHc.s, scrotum, compatilile with 
meconium peritonitis. 

The postoperative course was uneventful. 

mscusstox 

Our purpose is to correlate the einhrvological descent of the testc.s to the dis¬ 
ease of incconium poritoniti.s. Arey'’ mo.st elearlj' explains scrotal and testicular 
development. About the .sixth fetal month, two perilonoal sac-liho pockct.s have 
formed on the ventral abdominal wall. The.sc pouches are ealletl proccssu.s vagi¬ 
nalis ami they are at the site of the inlernal abdominal ring.s (fig. 4, ,!). Each 



iclSn-Pr®*® ®Pecimea reveals c.xciscii sac almlilcil with niimerou's small, firm, grayish- 
colored Mitliin sac are oval .shaped, cystic Icsion.s tilled with yellowish 

processus vaginalis pushes obliquely through the anterior abdominal wall (in¬ 
guinal canal) and then infcriorly to invade the scrotum about the seventh fetal 
month (fig. 4 ^ concomitantly, the testes are descending posterior to the peri- 
Jfleum along the posterior abdominal wall. Attached to the most inferior portion 
each testis is the gubeniaculum which e.vtends through the inguinal canal 
° 0 scrotum. During the seventh fetal month, the gubomaculum shortens; 
sor between the seventh and ninth fetal months, the testes enter the 

ro um (fig. 4 ^ p) u jg iijiporj-rjjjf, jq remember that the testes are covered with 
onenm before and during descent. The stalk of the original peritoneal sac, 
the ''“S'ualis, starts to obliterate about the ninth fetal month; and 

e remaining portion around the testes, the tunica vaginalis, remains (fig. 4, C). 
tra TT established that meconium is present in the gastrointestinal 

e uring lattgr nreconium peritonitis may occur 

'4, T>eve!opmental Anatomy. Philadelphia: W B. Saunders Co., 1947, 5th 
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Fig. 3. Microscopic section of calcific body reveals fibrous capsule inclosing strands of 
loose fibrous tissue, areas of calcification, and occasional macrophages filled with brown 
granules. 



4TH TO 6TH FETAL MONTH 

Fig. 4. A, schematic drawing showing relationship of testis to posterior abdominal wall. 
Processus vaginalis is forming. (Copied from Arcy’s Dcvciopmenlal Anatomy.) B, schematic 
drawing showing processus vaginalis invading scrotum. Note; Peritoneum of abdomen is 
continuous with peritoneum overlying testis and peritoneal extension into scrotum. (Copied 
from Arej'’s Developmental Anatomy.) C, schematic drawing showing remaining peritoneal 
extension, tunica vaginalis. Obliterated sac was previously stalk of process vaginalis. 
(Copied from Arey’s Developmental Anatomy.) 

during this same time, we therefore have a corresponding time relationship be¬ 
tween the known occurrence of meconium peritonitis and testicular descent into 
the scrotum. The other important factor is that peritoneal evagination into the 
inguinal canal and scrotum is in close anatomical approximation to the peri¬ 
toneal surfaces of the intestine. It would, therefore, be logical to assume that 
the calcific masses seen along the inguinal canal and in the scrotum on the roent¬ 
genograms, wliich were subsequent found to be meconium bj^ microscopic 
section, represent a manifestation of the diffuse generalized peritonitis. We have 
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fmthcr pioof that the (.ikititd iniitciml oiiKiiiated m the gastrointestinal tract, 
hcTOise bile w is found in this matcn.il bj chemical ainljsis Some of the calci 
ficd mcionium m is in the wall of the intcrsuotal septum, and fiom this, it may 
be assnmod that duiiiig the healing piocess, of the poiitonitis, the fibrosis that 
resulted ohhtoi itod portions of the delmablc limits of the tunua lagmahs Thus, 
the eilciiim piodncts lould be incorpoiatcd into the adjacent fibious wall As 
the most proMinal poition of the piotcssus lagniahs obliteiated, the calcified 
mcionium and pciitoncd inn.mimation in this immediate aiea was trapped 
The iiritatuc loaition of the meeomum pciilonitis was jiiohably slow in sub¬ 
siding since m ui\ of the .iicies m the sciotuni became walled olT and cystic masses 
were flioiebi foimed (fig 1) 

We hue c\idenic to belieic this c ise piescntcd evtcnsiic abdominal imohe- 
inent in new of the f.ut that caleifieation was obseiicd m the iippci abdomen 
o\ei the i ijisule of the h\ei .nid spleen and m the region of the teiminal ileum 
(fig 1) The ctiologv of the jicifoi.itcd intestmc is not apparent, but the specific 
area of niptuied lutcstme hcilcd without sequela, since no eiidonco of any 
gastioiiitebtinal distiiibancc (an be obtained in the patient’s Instoiv Baiium 
studios of the gastrointestinal tr.u t dso f.iih d to ro\ cal am suggostn c intestinal 
abiioiiinliti 

This case is not oiiU unique boeaiisc of the imoKcmont of the sciotum, but 
also bccuiso it demonstrates that meconium peritonitis may lopieseiit a self 
limited, benign typo of disease If the scrotum had not been iniohed, there 
would have been no clinical findings to suggest the piosencc of meconium pen 
toiiitis Of the 11 reported oases of meconium pentonitis" ’ “ where 

calcification was seen on locntogciiogiams, all of the c.ases, with one exception, 
were operated on because of mtcstin.il obstniction This case was repoitcd by 
Olmck and IlatclieT* and is x cry simil.ar to the case w c are reporting We there 
fore belieie these 2 eases bridge a g.ip showing that meconium poutomtis can 
exist without abdominal sy'mptoms oi intestinal obstniction because the in 
testmal perforation and subsequent lic.dnig occuired befoie biitli and no com 
plication or sequela follow ed 

To Itfeiihauser’s loentgenographie findings, wc may add 1) calcific deposits 
obsened oxer the margins of the livei and spleen and in the abdomen m an 
asymptomatic infant can be duo to meconium peritonitis, and 2) calcification 
withm the sciotum associated with multiple areas of abdominal calcification 
must be consideied as lesvilting fiom mceonmm peiitonitis 

SUMMAUa 

Meconium peiitomtis has been demoiistiatcd to imoKe the scrotum It is 
believed that meconium escaped into the abdominal cavity sometime after 
ho fourth fetal month, followed by healing of the perfoiated intestine The 

mc{^ Ixclaon G Goodmglit, S , Hunter, A and Brunkow, M Fetal 
rnn..peritonitis abscess intestinal obstruction, disappearance of radiopaque me 
eonium bodies West J Surg 67 424-429,1949 

19o3 buck H XI and Hatchei, M B bicconium peritonitis J A M A , 162 582-5S4, 

A and Robbins, F R Concemtal atresia of jejunum with meconium 
pentointis J Internat Coll Surg 16 320 327,1951 



1068 


JOHN W. FRIES AND BLAKE S. TALBOT 


sterile peritoneal reaction that followed (meconium peritonitis) resulted in the 
deposition of calcium within the meconium. The peritoneal surfaces, surround¬ 
ing the testes, which at this period of development are retroperitoneal, become 
involved in the generalized peritonitis. As the testis descended to the scrotum, 
the adjacent peritoneum containing calcific plaques followed. The calcified 
meconium was then distributed along the inguinal canal and the tunica vaginalis. 
Other areas of calcification were noted throughout the abdomen, especially on 
the surfaces of the liver and spleen. This patient demonstrates that meconium 
peritonitis can be a benign, asymptomatic disease without intestinal sjnnptoms. 

The common etiologies are discussed along with the physiological properties 
of meconium. 

St. Lawrence Hospital, Lansing 15, Mich. (./. lb. F.) 
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PHTM Vl?y FIBUOSARCOMA OF THE TUNICA VAGINALIS 

JAMLb II McDonald 

From the Rush Deparlmcnl of Urotoqii, Preshytertan Hospital, Chicago, III tn affiliation 
mth the Unticrstli/ of Ittinom, ColUtje of Medicine, Chicago 

Although theio ib no loinplclc ngicement eonecriung the frequencj of bareoma 
of the tumca \ agmahs, a ic\ ie\\ of the hteiaturc indicates that the lesion is rare 
Bccauso of this fart, the following case presentation is of intciest 
N M , a white boy 16 jeare of age, was admitted to the I’rcsbytoiian Hospi¬ 
tal on Maj 10, 1053 bce.uisc of a painless left sciotal mass, piogiessncly en¬ 
larging o\ei the prcMons 2 monllis There was an absence of urinary tract 
complaints and no svstemn icaction There was a history of scrotal trauma 
while the patient was at play one month prior to onset of the scrotal swelling 
Phtsical examination leccalcd a hard tumor mass 3 cm in diamctei medial 
ami snpeiioi to the loft testicle The left testicle was appaicntly noimal The 
remainder of the examination was entirely ncgaticc The blood prcssuie was 
llo/GQ, and the tempciatuic 98 8 degrees 
Examination of the uiiiio was enliicly negative The oi.vthiocjtcs were 4 18 
million, hemoglobin, 13 5 giu and leukocytes, 7,100 Roentgen examination of 
the chest was normal (lig 1, -1) 

Operation was poifoimed on May 11, 1953 A high resection of the speimatic 
cord at the intciiial inguinal iing was poifoimed with retiograde dissection of 
the cord and the tunu a \ aginalis and its contents 
The surgical specimen consisted of a noimal testis accompanied by normal 
epididymis with a tumor mass 1 b\ 3 by 3 5 rm in sire, haid, iriogular, and 
glistening jcllow-wlute in appcaMiiie aiising fiom the tunica vaginalis The 
tumoi mass was etciywhoie sopauitc fiom the speimatic cord, cpididjmis, and 
testis (fig 2) Cut section of the tumor showed a w hoi led appearance with al¬ 
most caitilagcnous aicas without evidence of extension into adventitial tissues 
ef the tunica x agmahs 

Micioscopic examination revealed the tumoi to be composed of spindle- 
lornied cells inteispaccd by x ariablo dense and loose stromal elements containing 
a modciate mimbci of blood vessels Thcie were aieas of considerable xmriation 
m size and shape of the tumor cells with numeious atypical nuclear patterns 
and frequent mitotic figuies The tumoi was seen to bo growing along the sur- 
aco of the tumca xagmahs but was sharply demarcated from the adventitial 
stnictures (figs 3 and 4) Micioscopic study of the testis, epididymis, and the 
^ermatic coid icxcaled no involxmmcnt in these stnictures bj^ the tumor 
lagnosis Fibiosaicoma of the tunica vaginalis 

the postopeiatixe couise was unexmntful, and the patient was dischaiged on 
e fifth postopeiatixe day Follow-up examinations were xxithout findings until 
cp embei 25, 1953 At this time, the patient complained of shouldei pain, and 
roentgen examination of the chest levealed metastastic lesions in the light upper 
Accepted lor publicslion December 2S, 1954 
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Fig. 2. A, gross specimen shoI^ing origin of tumor in tunica vaginalis. Testis is grossly 
separate from tumor. B, gross surgical specimen shoving epididymis separate from tumor. 


lung and the left eighth rib (fig. 1, B). The course was rapidly downhill with 
death occurring on December 29, 1953. There was no evidence of local recur¬ 
rence. No autopsy was obtained. 

There is a marked disparity in reports of vaiious reviews on the frequency of 
this lesion perhaps because of the extreme difficulty in many instances in dis¬ 
tinguishing the true origin of the sarcoma. Numerous authors mention this, and 
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n '^'.typical pattern of fibrosarcoma and sharp demarcation from adventitial 
spmdic-form cells with variable dense and loose stromal elements. 

Obemdorfer cites several cases in which gross and microscopic examination of 
G scrotal contents was insufficient to determine the origin of the sarcoma. 
Oberndorfer further states that it is only in those tumors occupying the pa- 
I'letal leaf of the tunica vaginalis, well separated from other structures, that 
be called tine sarcoma of the tunica vaginalis. In addition, the greater or 
Gsser critical appraisal of previously reported cases leads to additions and 
6 etions in the reviews which cause general confusion and finally allow only an 
‘ Ppioxiniatc estimate of the frequency of the lesion. 
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Fig. 4. Note variation in size and shape of tumor cells with numerous atypical nuclear 
patterns. 

Hiuman and Gibson in 1924 collected 12 cases of sarcoma of the tunica vagi¬ 
nalis from the literature. One of these was a questionable case of Karewski’s, 
and three cases were reported bj'’ Miyata. Rubaschow in 1926 collected 15 cases 
with only two of the cases credited to Miyata. Thompson (1936) added the 
reports of Valdoni (1927) and Donati (1934) in a review of Uimors of the extra- 
testicular scrotal contents. Waller cites Trabucco’s case (1940) in a 5-year-old 
boy and in addition cites Graflin’s claim of 48 primaiy sarcomas of the tunica 
vaginalis collected from the literature. 

Quinby (1937) reported a fibrosarcoma originating in the tissues of the scro¬ 
tum but without a definitive primaiy site. O’Brien (1942) reported a case of 
fibrosarcoma of the epidid.ymis, but in the discussion Gilbert suggested that the 
extreme degree of malignancj’- was more in keeping with a primary tumor of the 
“tunics proper or in the tunics of the cord.” 

In this stud}'- it was found that Miyata’s 3 cases consisted of sarcoma of the 
sheath of the spermatic cord, tunic of the epididymis, and tunic of the testes. 
In all probability, the case of sarcoma of the tunic of the testes is primary in 
the tunica vaginalis. It is difficult to locate the primary origin of the tumor le- 
ported by Karewski (1894) involving the testes, epididymis, and spermatic 
cord. Graflin’s collection of 48 cases (1941), as cited by Waller, include other 
intrascrotal origins in addition to the tunica vaginalis. 

In all, a total of 25 cases of primary fibrosarcoma of the tunica vaginalis, 
including this report, have been recorded. 

Carcinoma of the tunica vaginalis is extremely rare. Waller reviewed the 
literature and reported a case of dysontogenetic tumor of the tunica vaginalis 
with malignant epithelial elements predominant. Dargel and Penaud reported a 
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ci'-o of multiple pipillarj epithelioma of the tunica Miginahs, and Clinuenot 
and Bonnard in the Name jear (1937) lepoited a annilai tjpe tumoi 

Benign Icaions of the tunica aagniahs aie bj far piedominant o\ci malignant 
growths These intlnde fibiomis (oG cases), adenomas (13 cases), lipomas 
(3 cases), and \asculu tumors (1 cases) 

Primai-j sarconi i of the tunu a \ agmalis is piedomin inth found in the j'ounger 
age gioups in lontradistinction to sarcoma of the speimitic cord uhich occurs 
rarclj in joiing indniduiils llowcier, these tumois ha\e been found in inch- 
\iduiils from 2*7 to 71) leais of age 

There IS little to add in the tedmiqiie of ditfercntinl diagnosis cNcopt to reit¬ 
erate the technique of Valdoni of injecting an uithin the tunica \ agmalis and 
pcrfomimg pnenmo rocntogcnogiams He fcmls that this technique makes diffci- 
ciitntion of intiasciotal tumoi masses reKticclj simple Caicful c\amination 
preoperatucl\ to distinguish the oigan of oiigin and to cialuate the diuatioii 
and rate of giowth aie of \ahie m dctcimination of the operative procedure of 
choice A lapidlj giowing ma--s, whether a new giowth oi a spurt in giowth of 
ail old mass, should ccitainlv’ he (onsidercd as a possible malignant lesion 

The choice of licalinont appears to be complete cn 7nasso ONCision with re 
section of the vasculni siqiplj as far as possible fiom the tiimoi Tayloi and 
Aathauson in a icvicw of 2-fG patients with encapsulated fibrosarcoma of soft 
tissues found 02 poi cent had been treated because of local icciiiienoo In the 
prinin-j initial lesions of then senes, local contiol of the disease was effective in 
onlj 50 per cent of those tieatcd Ljmphatic motastnses have been noted in 
oi'lj 8 per cent of the patients in a senes of 25C cases of piimary fibrosarcoma 
of soft tissues This would not seem to vvaiiant routine retropeiitoneal lymph 
node dissection in primarj' hbiositcoma of tunica vaginalis The piimaiy mode 
of inetastases is vasculai and seemingly is related moie to local lecuiience than 
to the pinnaij incidence of the disease Radiation thciapy is gcneially conceded 
fo be of little value in the ticatmcnt of fibiosaicom.i of soft tissues 


CONCLUSIONS 

‘opoit of piimaij filnosarcoma of the tunica vaginalis with a leview 
of the hteiatuie is presented 

Preoperativc and pathological diffeientiationof theongin of intrasciotal evtra- 
tsticular malignant lesions is difficult and in many instances impossible 

Peiative pioccduie of choice is cn masse local cNCision, including adventitial 
issue v\ ith high sev eraiice of the spermatic cord Radiation is of little v alue, 
an in Men of the infiequent occiurcnce of lymphatic metastatic spread letro 
pen oiieal Ivmph node dissection is not warranted 
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PROSTATECTOAIY ON PATIENTS WITH HEART DISEASE 
MOGEVS HTIRSEN', SpilEK I0KGEVSEN aM) OEAF I’OFLSEN 

From lltspebjcrg Hospital, Urological Departmcril 1) and Medical Vcparliiicnt C, 
Copeiiliagcn, Dcninarl 

In ton'-cqucnco of tlic dc\clQpmcnt amIIiiii the tcthniqiics of opeiation and 
anchthcsin, “ihoclv tieatmenf, fluid and cleetrolylc treatment, cliecking of in 
tectious diseases, and the undci'htanding of the Ihiombotic lesions, a steadily in¬ 
creasing number of patients are now being submitted to piostatectomj, who 
preriously were thought unfit foi the opeiation The object of the present in¬ 
vestigation has been to tliiow a light on the risk mvoUed by pioslatoctomi/mg 
patients with heart disease and, if possible, to diaw conclusions fiom this 
The material compiises all the patients submitted to piostatcctomy foi benign 
prostatic hjportrophy in the urological department D, Bispebjeig Hospital, 
between laiiuarj’ 1, 1947 and March .11, 1052 The majoiity of the patients ad¬ 
mitted to this dcpai tment belong to the socially' and economically badly situated 
population of the capital 

A faiily largo pioportion of these patients siiffcicd from heart disease In a 
nunibci of cases the preopoiativo state was assessed and the ticatment, as well 
as the treatment of possibly occurring postoperative complications were decided 
on through collaboration of iiiologist, anesthetist, and intcinist 
The criteiia of heart disease appear in table 1 

A history' of or the piesencc of one or moie of the indicated eaidiao symptoms 
placed the patient coiioerncd m the caidiat gioup The heart diseases were m 
practically all cases of an arteriosclerotic and/or hy'peitensive nature The group 
IS very inhomogeneous with legaid to the sev'ciily' of the heart disease, laiiging 
from patients with veiy mild or no subjective cardiac symptoms to patients 
with severe caidiac insufficiency' 

Tigure 1 illustrates, foi the two groups with and without heait disease le- 
spectively, the distribution in age classes, incidence of oveiw'eight, hypei tension 
(systolic piessuie over IGO mm Hg and/oi diastolic over 100 mm Hg), and 
othei diseases (diabetes melhtiis, pulmonaiy' diseases, homipaiesis, peptic ulcer, 
joint lesions, and others) The patients of the cnidiac group were in the mam 
somewhat older than those of the normal group, and hy'pertcnsion was consider¬ 
ably moie frequent m the formei, Mheieas overweight and other diseases were 
oiily slightly more frequent in the foxmei than in the lattei 
In figure 2 the gioups aic compated with regaid to methods of operation and 
anesthesia It is seen that the groups do not differ essentially The heart disease 
las, m other words, not given occasion to special methods of operation oi anes- 
esia Figuie 2 shon*? fuithci that thiee methods of operation ■were emploj'ed, 

, one stage transvesical piostatectomy, Millm’s operation, and t^^o stage 
rans\esical prostatectomy Spinal analgesia A\as perfoimcd with cincam-glucose 
V leavy solution), balanced anesthesia with a combination of pentothal, pethidine, 
nitrous oxide, and lelaxant, and inhalation anesthesia -with N^O ethei oi O 2 - 
copropane, vith oi nithout lelaxant 
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Tabli; 1. Cardiac symptoms in group of 178 patients with heart disease 


Total 440 

No heart disease Group A 2G2 

Heart disease Group B 178 

Symptoms of heart disease in group B 

Case History; Cardiac insufficiency 35 

Angina pectoris 29 

Previous coronary ihrombosis 3 

Present Status; Cardiac insufficiency' 20 

Cardiac enlargement 44 

Dilatation of the aorta ) 

Calcification of the aorta/ 

Pathological EGG 123 

Auricular fibrillation 9 

Other arrhythmias 19 

PQ > .20 sec. 8 

Bundle branch block 8 

Anormal T-n-aves SO 

Other variations from normal 33 


(Deviation of ST) 
(Low voltage) 
(Prominent Q-waves) 
(Variations in QRS) 



PC 

30 



Fig. 1. Distribution in age-classes, and frequencies of overweight, hypertension, and 
other complicating diseases in two groups. .4 (solid column), without heart disease. B 
(open column), with heart disease. 

Table 2 illustrates the mortality rates and the direct causes of death in the two 
groups. Total mortality 3.9 per cent, in the normal group 1.9 per cent, and in the 
cardiac group 6.7 per cent. Half of the deaths (6 out of 12) in the cardiac group 
were due directly to the heart disease, while none of the deaths in the normal 
group wmre attributable to cardiac disorder. 
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Tig. 2. Methods of opemtion and of anesthesia in U\o groups. A (solid column), without 
heart di’sea'io. li (open column), with heart disease. 


Table 2 Mortality 7atcs and direct came of death xn two groups 
Mortality/ Rate 

Total: *140 cases with 17 deaths, 3.9% 

Patients without heart disease: 262 cases with 5 deaths, 1.9% 
Patients with heart disease: 178 cases with 12 deaths, C.7% 


Causes of Death 



Conges* 

live 

Heart 

Failure 

CoTonao 

Throm¬ 

bosis 

Pulmo- 

narv 

Embolus 

Shock 

1 

Cerebral 

Hemor¬ 

rhage 

Uremia 

Hemate- 

mesfs 

Without heart disease 

With heart disease 

o 

1 

3 1 
^ 1 

1 1 
1 1 

1 1 

1 

I 


Tabli: 4 



Total 

Complication in 

of whom died 

^Mthout heart disease 

With heart disease 

202 pts * 
178 pts. 

50 (19%) 

40 (2G%) 

4 (S%) 

10 (22%) 


To these may be added, one death in the normal group and two in the cardiac group 
0 patients who presented none of the stated postoperative complications. 


The 12 deaths in the cardiac group have been set out in table 3 for further il¬ 
lustration of the indirect causes of death. 


The preoperative cardiac state did not suggest a particularly high risk for these 
12 patients. The severity and combinations of the cardiac symptoms did not 
differ essentially from those of the remaining patients in the caidiac group. On 
he other hand, Ave found a remarkable accumulation of postoperative compHca- 
lons, surgical as well as phlebothrombosis and pulmonary complications. 


Table 3. Twelve deaths in cardiac group recoidcd for comparison between preoperalive cardiac stale and postoperative complications 
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llie bigiuiicaiicp of the compile.itions foi the mort.-ilitj i.itct. m the tuo gioups 
appciirb 111 fahle 1, which shows (he imtnbei of p-idents in each group (witli and 
without hunt disc.isc) wlio Imti one oi inoic of the following postoperatne com- 
plieatioiis hemorrhage (ie<|iiiinig icnencd suigic.il nitonention m the foun 
ofrhiiige of cathclei, ciieloscopic c\.iuintion, cystotoiiiv or i^stostony), paia 
Utic iltiis, phlebothronihosi'i, pulmoii.nu embolism, pneumonia, atelectasis 
It IS seen th.at the Iiequcmy of postojiei.atne comphc.'itions was oiilj' slighth 
higher in the group with hc.irt diseise (20 pei cent) than in that without (19 
per cent) The mortalilv r.ite, on the other li.aiid, .among the patients with com- 
plnafioiis was nuieh highoi in the group with heart (hsoa«o (22 per cent) than ni 
the other group (8 pci cent) 

We must theicfoie conthiile th.if the iish for the c.aKh.ac p.atients is due mainly 
to the fact that the postopciatne complieiitions, when present, me moie f.at.a! 
for the patients with licart disc.ase than foi those without I'lio chance of do 
1 eloping postoperatn e (omphcatioiis of the abmc kinds is only slightly higher 
among the formci Ilian among the latter 

inscusSjioN 

Eieii though the mortality rate in the taidiac group in the piesent sciies was 
just o\er thioo tunes higher (0 7 per tent) tli.an m the iioimn! gioup (1 0 pei 
cent), the luiinber of patients who died was yet so small that the operation must 
hai e been justified in spite of the he.irt dise.isc, if .it a!! one niidei fakes to prosta 
tectoimre p.aticnts with heait disease to relictc then jiamful and troiiblosomo 
coiuiifion The fact that the caitliac symptoms often decline following piost.atec- 
tomj, which remotes the nnn.vry tioubles and cases of retention, thus allotting 
sleep to continue without being mteri-uptcd by fiequont micturition, likewise 
argues in fat or of perfoiiiung (iiostafcctomy on patients with heait disease 
This has also been emphasized by Hatoii, Kretschmer, and AVoodniff (1931) 
Assessment of the risk foi eaidiac patients is, fiom a caidiologica! point of 
'lew, based more on a clinical ctahiation of the gcncr.al condition and the degree 
of insufficiency than on the results of elcetroc.aidiography and \-r.ay examination 
of the heart Such etaminations geueially show nothing about the iisk int'oived 
by opeiation on a patient with lieart disease, except in the few cases where only 
eloctrocardiogiapliy can gite mfoimation on the piesenco oi not of a fiosh coi- 
oiiary occlusion Oiii senes of cardiac patients could not be divided cither in 
ifferent iisk groups on the basis of these methods of examination Finally, we 
must bear in mind that a noimal electiocaidiogiam and normal x-raj^ findings 
0 not preclude cardiac disorders There may previously hax’e been a tendency 
0 o'eriate the lahio of these methods of examination ni relation to assessment 
u the risk of operation, in tlie wa}' that especially changes in the electrocardio¬ 
gram weie Judged so se\eic that the suigeou was unwillmg to opeiato upon the 
patient 

At present prostatectomy is contraindicated only m cases of severe msuffi- 
‘^lency at, which does not lospond to digitalis and diuretics, as well as of 
toronaij occlusion within the past 2 oi 3 months Overweight and othei com- 
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plicating diseases, especially pulmonar}’’ affections, simultaneously with the 
heart disease seem to add somewhat to the risk. 

These views are in keeping with those advanced by Kretschmer and Butler 
(1948), Galbraith (1948), Gammelgaard (1950), and Ostenfeld (1951). 

To obtain a further reduction of the mortality rate it seems essential to prevent 
postoperative compUcations, which maj”- prove fatal to patients with heart 
disease. 

SUMMARY 

The risk involved b}' submitting patients with heart disease to prostatectomy 
is illustrated b}’" comparing a group of 262 patients having no heart disease with 
a group of 178 patients suffering from arteriosclerotic and/or h 3 ’-pertensive car¬ 
diac disorders. The operative mortality rate in the group without heart disease 
was 1.9 per cent and in that with heart disease 6.7 per cent. The frequencj'- of 
postoperative complications was onl 3 ’- slightl 3 '' liigher in the cardiac group (26 
per cent) than in the normal group (19 per cent), whereas the mortality rate 
among the complication-affected patients was considerable higher in the former 
group (22 per cent) than in the latter (8 per cent). 

At present prostatectomy is contraindicated, on a cardiac basis, onty in 
cases of severe refractoiy insufficienc 3 ’- at rest and of fresh coronary occlusion 
(vdtiun 2 months). 

To obtain a further reduction of the mortality rate among patients with heart 
disease it is essential to prevent postoperative complications, such as postopera¬ 
tive hemorrhage, phlebothrombosis, pulmonaiy complications, and para^dic 
ileus. 
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LYMPHOSARCOMA OF THE TESTIS 
DEAN C VAIJNCA 

I-ram the Clnchnd Veternne Arlmtntstrntion Ho'ipita], CleicUtnd, Ohio 

Altliough commoiilv .letepted as a metasf i(ic phenomenon, Ivmphosartoma 
of the Icstis should be considcri'd as a possible chnical entity 
Since Itlalasscr’s oiigiiml rejioit in 1877, ajipiovimatoli 30 taso^ base been 
reported lu the British and Amciuan literature While sildom tsidenl as the 
onls cimioal manifestation of the disease, it constitutes the most common met¬ 
astatic tumor of the testis Soierai ohsciicrs claim that it mij oiiginate pii 
mardj m that organ In I9II Ilclfert and Pintk ucio able to collect lepoits of 
less than oO cases of inclastatn testioiilnr tumors Willis, in a rcMcu of over 
oQO cases of consecutive cancel necropsies, leportcd 2 cases, while Watson et al , 
m a momimcntal studj of 1073 cases of lymphoblastomas, of which 456 wcie 
Ijmphosaicomas, found 75 of the latter invading the genito uiinarj tract and 
oulj 2 nil oiling the testes Dockertj and Priestley noted onlj' 4 instances of 
limphosarioma m a sun ey of 400 cases of testicular malignancies 
It IS the purpose of this repoi t to picsent 5 cases of proven 1 vmphosarcoma of 
the testis, and to discuss certain diagnostic and therapeutic consideiations m 
the management of the disease 


cAsr iirvonTs 

Case I G W , a 57-ycar old white man, entered the hospital Apiil 13,1950 
complaining of sw elling of the right cheek foi months Phj sical cvammation 
reiealed moderate fullness and hypcsthesia over the light chock The initial 
laboratorj studies and chest film were negative Skull films revealed thickening 
of the right rjgoma and anterior wall of the right antrum X-rajs of the pelvis 
revealed an osteoblastic leactioii inv'ohiiig the light ischium and acetabulum 
highly suggestiv c of Paget’s disease 

A Caldwell Luc operation was pcrfoimcd Apiil 18 and a laige cystic mass 
overlying the entne right maNillary sinus lemoved The micioscopic diagnosis 
Has bmiphosarcomn, large cell type 

Respite adequate irradiation to the nght maviilaiy region and subsequent 
therapj diiectcd at pulmonary metastases, the patient expired July 9 

Autopsy levcaled extension of the original tumoi through the anterior medial 
Wall of the middle cranial fossa and lateral wall of the light orbit into the letro 
bulbar fat In addition to invoKement of the lungs, livei, stomach, small bowel, 
adrenals, kidneys and lymph nodes, theie was massive loplacement by tumor 
of both testes and epididymides Microscopic examination of the testes le 
vealed a diffuse lufiltiation by neoplastic cells of the lymphocyte senes between 
the semmifeioufe tubules (fig 1) 

Case t J H , a 62 year old white man, enteied the hospital January 8,1952 
"'ith a swollen left sciotum and testis of 4 to 5 weeks’ duration Past Instoiy 

Accepted for publication December 14,1954 
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Fig. 1. Case 1. Note dense replacement of normal lesllcnlar parenchyma hv Ij’mpho- 
blasts. XIOO. 


revealed a right orchiectomy in November 1950 followed by 32 deep x-ray treat¬ 
ments to the right scrotum and inguinal region. 

The admission laboratoty studies, Friedman test and chest film were negative. 
Cystoscopy and retrograde pyelograms were nom-evealing. 

Because of the past histoiy of a right testicular neoplasm, a biops}' of the left 
testis was performed January 10 and revealed lymphosarcoma, small cell type. 
In order to determine the radiosensitivity of the tumor a total dose of 2,400 r. 
(skin dose) was directed to the left testis over a o-da}' period, and left orchi¬ 
ectomy was performed February 12. Microscopic examination revealed only 
fibrosis and atrophy with no evidence of tumor involving the testis; however 
there was neoplastic invasion of the spermatic cord b}' lymphosarcoma, small 
cell type (fig. 2). Irradiation therap 3 ' to the right and left inguinal regions, epi¬ 
gastrium, umbilical area and inferior and superior lumbar fields was then re¬ 
sumed, a total of 4,000 r. (sldn dose) being given. Despite this cancerocidal 
bombardment cutaireous metastases developed and the patient expired May 24 
in uremia. Autopsj" revealed massive iiwolvemcnt of the heart, lungs, liver, 
pancreas, kidneys, adrenal glands, subcutaneous tissues and lymph nodes by 
lymphosarcoma, small cell type. 

Of incidental interest is the fact that slides of the previously removed right tes¬ 
ticular tumor revealed embryonal cell carcinoma. The patient, although the 


















Fiq, 2. Case 2. Lympliosarcoma of spermatic cord missed by cancercidal irradiation di¬ 
rected at testis. XIOO. 

unfortunate victim of two deadly tumom, apparently survived the first cancer 
as no traces of it were discovered at autopsy. 

Case S. M. Z., a o8-ycar-old white man, cnteied the hospital on August 16, 
1952 with a 3 months’ history of a left scrotal mass. Examination revealed a 
markedly firm, nodular mass involving the left testis and epididymis. 

All laboratory studies, including a Friedman test, wcie negative. Chest film 
and skeletal survey showed no metastases. 

On August 22 a left orchiectomy through an inguinal approach was per¬ 
formed. The pathological diagnosis was lymphosaicoma, large ceil type (fig. 3). 

The patient was started on iriadiation therapy 1 week following operation 
and received approximately 2,500 r. (skin dose) to the left inguinal, umbilical 
and epigastric fields anteriorly and the lumbosacral, lumbodoisal fields pos¬ 
teriorly. He was discharged asymptomatic on October 10 with no evidence of 
metastases. He re-entered the hospital on June 11,1953 because of radiographic 
evidence of several ill defined nodules in the right lower lung field, first evident 
on a chest film taken on April 23,1953. Irradiation therapy was given to the an¬ 
terior and posterior right lung fields, total dosage consisting of 2,400 r. (skin dose), 
''nth complete disappearance of the nodular densities. Readmission on Sep¬ 
tember 2l, 1953 was necessary because of metastatic nodules in the left lung 
field. These completely resolved following 1,800 r (skin dose) to the left hiliim 
and anterior and posterior left lung fields. 
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Fig. 3. Case 3. Note dense infiltration by anaplastic cells with compression of semi¬ 
niferous tubules. XIOO. 

At the present date the patient is free of demonstrable metastases based upon 
excretorj'' pyelographj'-, skeletal survey and I'epeated chest films. 

Case 4. P. K., a GG-year-old white man, entered the hospital on August 12,1953 
complaining of bilateral scrotal enlargement of 2 years’ duration. Physical 
examination revealed an enlarged, firm, right, anterior, cervical Ijunph node. The 
right scrotum was occupied by a firm, nontender mass, measuring 20 b}'^ 10 cm. 
The left scrotal cord was indurated and fixed. 

The admission chest film (fig. 4, A) revealed a confluent and linear increase 
in density throughout the right lower lung field. There were several large nodular 
densities in the posterior right lung and an osteolytic lesion was noted involving 
the posterior portion of the right eighth rib. An excretoiy urogram showed no 
excretion of contrast medium on the left side. Otherwise the laboratory studies 
were negative. 

In view of the cervical adenopathy and the bilateralit}'- of the testicular 
masses, the clinical impression was lymphoma and bilateral orchiectomy was 
performed on August 14,1953 in order to establish a working diagnosis (fig. 4, B). 
The microscopic examination revealed l^unphosarcoma, small cell type (fig. 5). 

Despite intensive irradiation therapy this patient maintained a febrile course 
and expired on September 30, 1953. 

Autopsy revealed widespread lymphosarcoma of the small cell type involving 
the lungs, lymph nodes, liver, panci'eas, adrenals, thyroid and left kidney with 
obstmetion of the left ureter by enlarged retroperitoneal lymph nodes. 
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lecture demonstrates complete obliteration of normal testicular archi 

Case 5 C G , a 38 yeai old white man, was admitted on July 29, 1953 with 
‘ *’^bbths’ history of persistent nasal discharge Physical examination revealed 
Ji markedly sw ollen nose w ith the right nans obstnicted by a necrotic tumor mass 
lore were several slightly enlarged, film, nontendei lymph nodes in the right 
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anterior cervical chain. The admission hemogram, nrinalysis and serology were 
within normal limits. The admission chest film and three subsequent films were 
negative. 

A biopsy of the right intranasal lesion shortly" following admission Avas inter¬ 
preted as lymphoepithelioma. The patient was given 7,100 r. through three 
portals to the nasal region Avith apparent good results. On August 22, 1935 an ar- 
ciform, erythematous nodule appeared on the left thigh. Biopsy revealed only 
chronic inflammation, and the lc.sion disappeared folloAA’ing 1,000 r. of irradia¬ 
tion. Despite the uniform response of the initial lesions lo irradiation, new skin 
lesions appeared and the original nasal tunAor recurred. The patient expired on 
February 9, 1936. At autopsy, massive involvement bj-- tumor of the lungs, 
Ijnnph nodes and skin Avas obserA'cd. In addition, a aa’cII circumscribed, firm yel- 
loAA’isb-gray nodule, 2.5 cm. in diameter Avas discovered in the left tc.stis. The 
diagnosis Avas lymphosarcoma, large cell tj'^pe. The microscopic picture revealed 
man}'lymphoc 3 de-like cells infiltrating the interstitial tissues of the testis. The 
tubules exhibited A'arying degrees of degeneration. 

DISCUSSION 

Lymphosarcoma is classified as one of the l 3 'mphoblastomas. In this group of 
neoplasms are also included reticulum cell sarcoma, l 3 ’-mphoid leukemia and 
Hodgkin’s sarcoma. The disease occurs occasional!}' in the younger age group, 
but affects predominant!}' those in the fifth and sixth decades. Males arc af¬ 
flicted three times more frequently than females. The youngest' reported case of 
testicular lymphosarcoma Avas a 4-year-old Negro boy. The average age in this 
series of 5 patients A\-as 56.4 years. 

The lymphoblastomas are the most common cause of bilateral testicular 
tumor and accounted for 50 per cent of 21 cases reported by Hotchkiss and 
Laury. Case 4 of our series presented this pictui-e, and cognizance of this fact 
aided in the clinical diagnosis of lymphoma. It should be stated that bilateral 
primary testicidar carcinoma is extremely rare. 

IMost authorities agree that the testicular inA'olA'emcnt is only part of a diffuse 
metastatic infiltration of multiple organs. IIoAVCA’cr, Mathd in 1946, Gandin and 
KonAvaler in 1951, and Turley and Moore in 1952 reported cases in AA'hich the 
testicular tumor Avas the presenting abnormality and A'eiy possibly represented 
the primary site of the disease. The findings in tAVO of our cases Avould appear to 
support this thesis. Case 2 exhibited a primary testicular mass that Avas the 
only eA'idcnce of disease until cutaneous metastases appeared 3 months later. 
Case 3 progressed 11 months folloAA'ing initial diagnosis and orclriectomy before 
pulmonar}' metastases Avere noted; the patient is noAV liA'ing and aa'cII 2 years 
after orchiectomy and irradiation therapy AA'ithout CA'idence of generalized dis¬ 
ease. Hutchinson’s case, reported in 1889, died from Avidespread metastases 
3 years folloAving orchiectomy. 

The paradox of hoAv a lymphoma may arise in an organ that does not contain 
lymphoid tissue has given rise to several interesting theories regarding etiolog}'- 
Ficari cites the prostate (15 icported cases) and the urinary bladder (6 reported 
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caseb) as iioiiljmphoid oigiuis presenting pnmaiy lympliostncoma and postu¬ 
lates that tlie neoplasm may either oiigmate fiom tosidual postmflammatory 
Ijmphoid tissue or may repicscnt specific difTercnfiation of a pio existing terato- 
carcinonia Tins mteicstmg eoutrorersy of pnmaiy oiigiii \eisus secondaiy 
intasion poses an academic desideratum Should Ijmphosaicoma, originally 
manifest and only dcmonstialilc as tcsticulai tumoi, ho added to the classihca- 
tion of primary ninhgiiant festiculnr tumors, oi should the occasional testicular 
miolicmenf be consideied ns part of a uiselv disseminated process? Pnidence 
would seem to demand that final judgment he withheld until moie statistics 
and studies ha\ o heen i ompilcd 

It IS interesting to note that the nasopharynx, richly endowed with lymphoid 
tissue, appears to he the most common pnmaiy site of lymphosarcoma, with 
eientinl spread to the testis, haring been demonstinted in o\cr 20 pei cent of 
the reported cases and being the oiigmal focus in two of our cases, an incidence 
of 40 per cent. 

The concomitant existence or subsequent appearance of cutaneous lesions is 
frequent and offers a definite aid in diagnosis The only othei such combination 
under similar cirannstaiiccs occurs in choriocpithchoma of the testis Cutaneous 
nodules wcie piesont in thice, oi 00 pci tent, of oiir cases 

The presence of Ij mphadonopathy, usually cci vical oi inguinal, has been noted 
Ill 40 per cent of the rcpoi ted cases Splenomegaly is often detectable, but it may 
ho absent None of our cases showed Iciikcmu mrolvcmcnt 

Grossly, these tumors arc almost invariably confined within the tunica al¬ 
buginea Howercr they may occasionally invade the epididymis and spermatic 
cord Microscopically, the testicular parenchyma is massn cly infiltrated oi re 
placed by a rathei homogeneous sheet of cells of the lymphocyte or lympho¬ 
blast type, with only a few dcgoneiatmg tubules disceiinble The subclassifica- 
tion consists of small cell oi large cell lymphosarcoma, iitihring the most 
predominant cellular pattein as a basis foi diagnosis Reticulum cell sarcoma 
may be confused with the above, hut it can be differentiated by use of a re¬ 
ticulum cell stain Hodgkin’s saicoma and lymphatic leukemia occasionally 
lahltrate the testis, but they seldom give use to gross enlargement and there is 
mrariably sufficient clinical and micioscopic evidence piesont foi establish¬ 
ment of their distinctive identity 

The usual treatment of lymphosarcoma of the testis has been orchiectomy fol¬ 
lowed by irradiation therapy How'ever, 2 cases treated with nitrogen mustard 
have been reported One patient so treated by Hotchkiss and Laiiry was unaf¬ 
fected, but Gandin and Konwalei's patient showed some initial improvement 
following 28 gm of the agent 

The prognosis is poor, with survival varying from 6 months to 3 years follow¬ 
ing onset of symptoms and/or signs 

CONCLUSIONS 

bymphosarcoma of the testis is a rare disease usually secondaiy to a primary 
ongin elsewhere in the lymphoid tissues of the body It may, however, piesent 
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itself as a primary tumor of the testis and must therefore be considered in the 
differential diagnosis of testicular tumor. The diagnostic probability of its exist¬ 
ence is enhanced by the presence of bilateral testicular tumor with the concomi¬ 
tant presence of skin lesions and lymphadenopathy. 

Although the lesion responds to irradiation therapy, the eventual prognosis 
is poor. 

The author expresses his appreciation to Dr. Thomas Kinnej" of Cleveland 
City Hospital for permission to use case 5. 

626 E. Santa Clara St, San Jose 12, Calif. 
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TREATiMEKT OF INOPERABLE PROSTATIC CARCINOAIA BA" Auws 
LOUIS M. OUR. JAMKS L. CAMPBELL and AIILES IV. TIIOMLEY 

Cancer of the prostate is considered the most common malignancy in men after 
CO and probably occurs in 20 per cent of all men past that age. In routine autopsy 
studies 0 pathologists found small latent foci of prostatic carcinomas in 14 to 46 
per cent of men over the age of 50. Ten per cent of routine benign prostatic 
specimens, \Yhcn rcchcckcd and intensively examined, ■were also found to be 
malignant. With the increase in life expcctany ail of us have become more respoc- 
ful of this malignancy of the aged, since its frcciuency, no doubt, will increase 
irith longevity. 

The cause of cancer of the prostate is unknown although it would certainly 
appear to be the result of some chemical or hormonal imbalance. It is generally 
agreed that 90 per cent of prostatic carcinomas originate in the posterior lobe. 
The lesion is slow growing and usually metastasizes late. For this reason car¬ 
cinoma of the prostate is asymptomatic until extension bej’ond the confines of 
the capsule, or distant spread, has occurred. 

The imperativeness of rectal examination cannot bo overemphasized since 
digital palpation is the most valuable single diagnostic factor in defecting early 
cancer of the prostate. It has been estimated that one can accurately diagnose 
benign prostatic hypertrophy in 90 per cent of all cases and carcinoma in 88 per 
cent by rectal examination. 

It is generally agreed that early’ prostatic carcinoma should be treated by rad¬ 
ical prostatectomy. Patients between 75 and 80 years of age, whose life expect¬ 
ancy is only a few years, possibly should not be subjected to radical prostatec¬ 
tomy for they do not tolerate the procedure well at this age. It has been estimated 
that only 5 to 10 per cent of prostatic carcinomas are diagnosed sufficiently early 
to be cured by radical surgery. This small percentage is the result of 1) the failure 
of early prostatic carcinoma to produce symptoms, 2) the failure of the examiner 
to perform periodic rectal examinations, and 3) the failure of male patients to 
voluntarily seek periodic rectal examinations. 

Over one hundred and fifty years ago John Hunter observed that castration 
produced atrophy of the normal prostate gland and in the latter part of the nine¬ 
teenth century White reported that castration was of benefit in 85 per cent of 
the patients with obstructive prostatism. However, it has been only in the past 15 
years that endocrhie therapy of the prostatic cancer has been introduced and 
developed. 

The first reports of estrogenic management of prostatio carcinoma were made 
by Huggins' and others in 1941. At about this time Mungeri used external radia- 

Read at annual meeting, Soutlioaslcm Section ot American Urologic.al Association, 
Palm Beach, Fla April 12-15,1954. 

A detailed account is availahle in T' _ *' , -. . c * ;. . 

' Huggins, C , Scott, W. \V. and 11 . ' _ . . ■. ■ ts of 

fever, ot desoxycorticosterono and ot ■ ' ... _ . . ^ 

cinoma ot prostate. J. Urol., 46: 997-1006,1941. 

' Munger, A. D.: Experiences in treatment of carcinoma ot prostate with irradiation of 
testicles. J. Urol,, 46: 1007-1011, 1941. 


lOSO 



1090 


ORR, CAMPBELL AND THOMLEA" 


tion to decrease the androgen factors in the treatment of prostatic malignancy. 
In 1945 Herbst and Sauer^ introduced radiation of the pituitary and Huggins and 
ScoW observed the effect on prostatic carcinoma by removing the adrenal and 
pituitary glands. 

One of the most important factors to consider in inoperable carcinoma of the 
prostate is the patient’s age. Certainty life expectancy is greater today than ever 
before and as a result we are seeing more men with advanced cancer of the pros¬ 
tate. Insurance charts show that life expectancy for a 75 year old man is 6 years. 
Since the life span has been increased we are striving to afford the increasing 
number of patients afflicted with prostatic malignancy longer and more com¬ 
fortable survival periods. 

Actualty, however, the survival time has been increased veiy slightty. Nesbit 
and Plumb® in 1946 revealed that in 795 untreated prostatic carcinomas the 
average survival from time of diagnosis was 21.2 months. A series of 485 cases 
presented by Bumpus® revealed a survival time of 31 months. These cases were 
also untreated by estrogenic therapy. Survival at the present time, by utilization 
of all forms of palliative therapj’’, has increased only an additional 9 to 18 months.’ 
This makes us wonder whether this is a real or an apparent increase in survival 
time, since it would appear logical to assume that we are, undoubtedty, seeing 
prostatic carcinomas earlier today than a few years ago. It is entirety possible 
that the increase in survival time may be in direct proportion to the increased 
interest m geriatrics and improvement in general care of the aged. 

To realize that estrogenic therapy, despite its widelj'^ heralded virtues, has 
realty contributed so little to the increase in survival time of the patient with in¬ 
operable cancer of the prostate, is, to .say the least, most surprising and, at the 
same time, disappointing. It is no doubt a realization of these facts that prompted 
Flocks® in 1951 to first instill a radioactive isotope, Aiuos, into the prostate 
gland of patients with hopeless carcinoma of that organ. Since his original re¬ 
port Flocks has now reported on more than 200 patients treated by tins method. 
His results have been sufflciently encouraging to stimulate other investigators 
along the same lines of endeavor. 

It was determined years ago that irradiation with the roentgen ray or radium 
was ineffective in the treatment of cancer of the prostate. The question which 
immediatety arises is whj'^ would the use of a radioisotope be more effective than 
roentgen therapj'- or radium. 

^ Herbst, W. P.; Effects of biochemical thcrapeuses in carcinoma of jirostate; further ob¬ 
servations. J. A. IM. A., 127: 57-59, 1945. 

Huggins, C. and Scott, W. W.: Bilateral adrenalectomy in prostatic cancer; clinical 
features and urinary excretion of 17-kctosteroids and estrogen. Ann. Surg., 122:1031-1041, 
1945. .A 

Nesbit, R. M. and Plumb, R. T.: Prostatic carcinoma: Follow-up on 795 patients treated 
prior to endocrine era and comparison of survival rates between these and patients treated 

byendocrinetherapy. Surgery, 20:263-272, 1946. , ^ tt • 

' Bumpus, H. C. Jr.: Transurethral resection and paraplegic. Tr. Am. A. Gemto-Urin. 
Surg., 38: 283-289, 1946. 

■> Glanton, J. B., Fitzpatrick, R. J., Orr, L. M. and Hayward, J. C.: Palliative treatment 

ofprostaticcancer. South. Med. J., 46:1094-1099,1952. . ( 

8 Flocks, R. H., Kerr, H. D., Elkins, II. B. and Culp, D.: Treatment of carcinoma ol 
prostate by interstitial radiation with radioactive gold (Auios): A preliminary repor . 
Urol., 68: 510-522,1952. 
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Isotopes have several uniipie properties not possessed by x-ray, radium, radon, 
or even cobalt as presently employed. Most important of the.se is that an isotope 
is a form of radiation suspended in a solution ns a stable colloid containing mil¬ 
lions of small particles. Thc.se small particles represent multiple point sources of 
radiation ivhioh are separated bj' varjdng distances. 

Aum was selected as the most suitable isotope for use in prostatio cancer 
because of its stability, its favorable half-life of 2.7 days, its relative uniformity 
in arrangement of its molecular pattern, its proportion of gamma and beta 
radiation and its relatively low cost of production. 

rnonnr.M op dosage 

In the use of any radioactive isotope, which is injected interstitially for the 
treatment of cancer, the problem is not simply one of how many millicuries to 
use but rather how the radioactive material is distributed throughout the tumor 
and how long it remains at the site of the injection. 

The cancerocidal dose in terms of roentgens delivered to the tumor has been 
fairly well determined in the ca.se of most tumors by years of treatment with 
radium and x-ray and it has been shown that optimal results are obtained by 
using a dose which falls within fairly narrow limits. Underdosage results in a 
therapeutic failure whereas ocerdosagemay actually decrease rather than increase 
the cure rate and produce many undesirable sequelae and complications. Al¬ 
though this dosage can be rather simply determined wdth .x-ray, the problem is 
much more complex in the case of interstitially injected radioactive isotopes. The 
dosage received from beta and gamma radiation is easy to calculate if it is as- 
siuned that there is an absolutely uniform distribution of the isotopes throughout 
the tumor, provided that the exact size and volume of the tumor are known. 
Unfortunately, these ideal conditions never occur in actual use. The problem 
then, actually, is trying to determine the varying doses in different parts of 
the injected tissue since it is not the average dose we are interested in but rather 
the maximum and the minimum doses. 

In the use of radioactive gold interstitially, the problem of radiation dosage is 
that of gamma and not beta dosage. At first glance, this statement seems rather 
surprising in vieiv of the fact that the beta radiation is roughly ten times greater 
than the gamma rays, if one assumed an equal distribution throughout the tis¬ 
sues. Since gold does not have a homogeneous distribution the radiation must be 
computed from multiple point sources of radiation which are separated by 
varying distances. The beta particles of radioactive gold have an effective range 
of only one millimeter and any tumor cells which were not within one millimeter 
of the radioactive gold would be unaffected by this radiation. The effect would be 
that while some of the cells would be intensely irradiated by beta particles, other 
tumor cells would receive no radiation whatsoever. With gamma radiation the 
dosage also drops off fairly rapidly from a point source due to the inverse square 
law. With multiple point sources there is cross firing of tumor cells from many 
different points of radiation with the result that all of the tissue is irradiated al¬ 
though there may he a difference of more than one hundred per cent beUveen 
the minimum and maximum dose, assuming that the point sources are not 
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separated by a distance of more than five millimeters. If the distance between the 
point sources is greater than five millimeters, the difference between the mini¬ 
mum and maximum dose muU be much greater and a point is finallj’^ reached where 
portions of the tumor are receiving less than a cancerocidal dose. 

In order to diminish the difference between the minimum and maximum do=e, 
it is necessary to produce as uniform a distribution of the isotope as possible in 
the injected tissues. Having determined the most desirable volume, how many 
miUicuries should be used in order that the minimum dose will approach the 
knowm cancerocidal dose and the maximum dose will not be large enough to 
produce undesirable sequelae? 

The importance of knowing these factors must be self evident since the results 
to be obtained in treatuig patients with carcinoma of the prostate will depend 
to a large extent on how carefully the radiation is administered. These factors 
can be determined experimentally although this has not been done up to the 
present time. B 3 ’ obtaining injected material from both man and animal, it would 
be possible bj' radioautograph to determine the distribution of the gold and the 
variation in dosage received bj- different portions of the prostate could be deter- 
muied b}-- making multiple radio assa.vs of different portions of the prostate. 

IXDICATIOXS AXD COXTRAIXDIC.ATIOXS FOR USE OF AUli5 

The best chance of cure of cancer of the prostate, which is confined within the 
capsule of the gland, is total prostatectomj' including removal of the seminal 
vesicles. The use of radioactive isotopes in such a condition is definitely contra¬ 
indicated. E^^dence of spread of the cancer bej'ond the area of the prostate and 
its immediate contiguous structures, as determined bj’ marked elevation of the 
serum ae id pho'^phatase phj^sical examination, or bony metastases, precludes the 
usefulness of interstitial radiation with an isotope. The general condition of the 
oatient and aiu' serious complicating illne.s.'^es must also be considered before 
i^’ng this type of therapy. 

DISCUSSION' OF CASES 

Our t ults in the treatment of 20 consecutive cases of advanced carcinoma of 
th? pr with Auu; have been for the most part very encouraging (table 1 ). 
The ‘vir.ae'<^ < ases of any series are as a mle subject to the greatest complications 
and the poocf-t results. Converse!}', as the technique is improved and selection 
of cases is better, the end result becomes more gratif}'ing. We have had a total 
of 4 deaths and these occurred in the first 6 cases (table 2). Likewdse, almost all 
the serious complications arose in the first 10 patients treated (table 3). In cases 
presently treated serious complications are practically nonexistent. 

In describing the local changes that take place in many extensive, large, stony- 
hard prostates, one must exercise restraint for fear of being too enthusiastic. 
However, as a rule, the entire area undergoes a softening and shrinking process 
that results in a Bat or ei’en concai'e prostatic bed. Many of these have ahead} 
had the benefit of previous estrogenic therapy and have either failed to respond 
to it or the carcinoma has been reactivated. Not only has an atrophy of a large 
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Taiiia 1 


Case No 


Scrum Acul 
rho5piiata«;c 

Size of Prostate 

Dos.'igc of Auin 

Results 

1 

oG 

4 0 

++ 

40 UP* 

10 Prt 

Pair 

2 

52 

3 1 


h UP 

5 Pr 

lj\pircd 

3 

7.1 

5 3 

++++ 

112 5 UP 

20 Pr 

Expired 

4 

Go 

G 5 

++ 

40 U? 

None 

Expired 

5 

SI 

3 7 

+ 

75 ni' 

None 

Good 

6 

75 

G 0 

++++ 

145 nr 

None 

Expired 

7 

so 

3 0 

+ 

15 UP 

None 

Excellent 

s 

G7 

11 

1 +++ 

1 ' 

55 UP 

None 

Excellent 

9 

07 

1 5 

4 . 4 - 4 . 1 

100 UP 

None 

E\pire(l 

10 

GO 

2 2 

++ 

75 UP 

None 

Excellent 

11 

7S 

0 5 

+++ 

75 UP 

None 

Fair 

12 

"5 

2 3 1 

+++ 

1 

85 UP 

None 

Fair 

13 

G5 

3 0 ! 

! 

4 , 4 . 4 , 

70 UP 

10 Pr 

Good 

14 

76 

10 


90 UP 

10 Pr 

Excellent 

15 

1 

! 

2 0 

1 

+++ 

85 UP 

20 Pr 

05 Pr§ 

Poor 

16 

1 

58 ' 

3 0 

+++ 

90 UP 

10 Pr 

Excellent 

17 

74 

2 0 

+++ 

80 UP 

10 Pr 

Excellent 

18 

75 

1 5 

+++ 

100 UP 

10 Pr 

Excellent 

19 

55 

1 G 

+++ 

95 UP 

20 Pr 

1 Excellent 

20 

75 

2 5 

++ 

112 UP 

None 

1 Excellent 

21 

69 

2 2 

+++ 

100 UP 

15 Pr 

Poor 

22 

68 

3 4 

++ 

lOS UP 

20 Pr 

Excellent 

23 

68 

1 

1 2 

None} 

80 UP 

15 Pr 

i 

1 Excellent 
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Table 1 —Conlinucd 


Case No 

Age 

Serum Acid 
Phosphatase 

Size of Prostate 

Dosage of Auisi 

Results 

24 

5S 

4.1 

++ 

D5 RP 

20 Pr 

! Evcellent 

25 

70 

l.S 

+++ 

S5 RP 

20 Pr 

Excellent 

26 

67 

3.6 

+++ 

105 RP 

20 Pr 

Excellent 


* Retropubic, 
t Perineum. 

1 Previous prostatoseminovesiculectomj'. 

§ Second admission—open perineal instillation. 


Table 2. Analysis of tlealhs 


Case 

Number 

[ Age 

1 Uemarks 

2 

52 

Died 3rd P.O. day—massive pulmonary embolus 

3 

73 

Died 4th P.O, day—e.x'lensivc metastasis to bone and soft tissues 

4 

65 

Died 6 months P.O. of generalized carcinomatosis 

6 

75 

Died 2nd P.O. day—extensive metastasis to liver 

9 

67 

Died 5 months P.O of extensive metastasis 


Table 3 Complications 


Total patients involved 8 

Pulmonary emboli (one recovered) 2 

Delayed ivound healing 5 

Rectal irritation with hemorrhage 2 

Postoperative bladder calculi 2 

Severe postoperative nausea 2 

Urethral stricture. . . 1 


percentage of viable tumor tissue taken place, but tlie chance of earlj'- metastasis 
has been minimized by the pick up of the beta particles in the lymph vessels 
draining the area. 

The average age of the patients in our series was 68.8 years vnth the youngest 
being 52 and the oldest 81. Estimates of the size of each prostate were attempted 
preoperatively and average of these estimations was 32 gra. The dosage of Auios 
delivered into each gland was generally based on its size and the amount of 
tumor present. The average dose given per operation was 90.3 millicuries. In 
view of the average size this gives an average ratio of 2.1 millicuries per gram of 
tissue, which is higher than the reported optimum dosage. The largest dosage to 
any one patient was 200 millicuries, however, this was delivered in two separate 
operations of 5^ months interval. The largest dosage given at a single operation 
was 145 millicuries and the smallest 25 millicuries. 

One of the many advantages of this type of therapy is the ease with which 
additional Auigs can be injected perineally as nodules or areas of hardness de- 
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vclop. As many ns o to 7 cc of the colloidal gold may he injected through spinal 
needles through the perineum with no ill effects. This method has been employed 
on four occasions with good residts. 

COMPUCATtONS 

Delayed wound healing and prolonged suprapubic drainage of urine have been 
themost frequent complications (table 3). All patientshave remained hospitalized 
until drainage has stopped. The average period of hospitalization has been 22 
days. The shortest period of hospitalization was 13 daj’s. It is felt that the inflam¬ 
matory reaction from radiation has a definite effect on wound healing but there 
is apparently little relationship between the millieuries/gram ratio and wound 
healing. There have been two pulmonary' emboli. The first oceurred 4 days’ 
postoperatively and resulted in immediate death. The other occurred 27 days’ 
postoperativcly in a patient whose incision was slow to heal and he simply would 
not move or get out of bed. Recovery' was uneventful in the latter case. 

SUMMAItV AND CONCLUSIONS 

An outline is presented showing why Aum i-s the isotope of choice at the 
present time in the treatment of inoperable prostatic carcinoma. The technique 
of instillation and a series of 20 cases have been presented with a discussion of 
results obtained by retropubic and perineal instillation of Auus. 

Other subjects of great importance which have received very' little attention 
are: 1) Of the gold injected into the prostate, how much remains in the gland? 
How much is lost in the urine, through drainage at the operative site, through 
gold spilled and removed from the body in the operating room, and gold which 
goes by blood stream to the liver? 2) How much gold goes to the adjacent ly'mph 
nodes and is this sufficient to have a cancerocidal effect? Flocks,* in a recent 
personal communication, is convinced that this effect is produced by Auigj. 
3) What is the dosage received by the rectum, adjacent to the prostate, and how 
can this be reduced without affecting the treatment? 

These are only a few problems that arise in connection w'ith the use of intersti¬ 
tial gold therapy which must bo solved since by so doing we would materially 
improve the results by treatment as well as to eliminate, insofar as possible, 
undesirable radiation reactions. 

ISOO Kxihl. Ave., Orlando, Fla. 

® Flocks, R. H : Personal communication, 1954. 
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USE OF ANTIHISTAMINES AND THEIR LOCAL ANESTHETIC 

EFFECT 

ROBERT R. BROWN 

This brief report is to describe our experience witli the local anesthetic action 
of an antihistamine dnig. At least 17 articles may be found in the literature 
describing this property. The use in urology, for urethral anesthesia principally, 
was described by Fitzpatrick, Orr and Stubbard in the J.A.J\I.A., November 15, 
1952. Although the reports have been generally favorable and it is known that 
this group of drugs has a very low toxicitj'', a suitable preparation is still not 
available commercial!}'. However, it may be obtained from a manufacturer for 
e.xperimental use, and may be on the market this fall. 

We first tried tripellennamine (pyribenzamine, Ciba), the drug used by the 
above mentioned authors, in January 1953.' This drugwas obtained in crystalline 
form (through the courtesy of the Ciba Pharmaceutical Co.), and aqueous solu¬ 
tions were prepared by us and sterilized by boiling. 

The aforementioned authors used a 2 per cent solution but we found that 
many patients complained of a burning sensation immediately following its 
instillation, lasting one to two minutes, and therefore, for the past 18 months, 
Ave have used the drug in a 1 per cent solution, and found that it caused less 
burning. 

The method used to obtain local anesthesia was to instill 5 cc of the solution 
into the anterior urethra, retaining it with a penis clamp for about ten minutes. 
This method was used routinely for the passage of sounds, catheterization when 
examining patients for the first time or for unusually sensitive patients, and for 
manipulation of filiforms, bougies, and so forth. For office cystoscopies, the 
method was augmented, being to instill 5 cc in the urethra as before, and five 
minutes later instill 15 cc into the bladder through a catheter, and 5 cc more 
into the urethra, waiting ten more minutes before proceeding with the examina¬ 
tion. When used for cystoscopies of patients who had no hematuria or who did 
not giA’e a history of allergy to procaine preparations, the drug was supplemented 
by placing two one grain procaine tablets into the posterior urethra through the 
Bransford-Lewis urethral taljlet depositor. This was done following the catheter¬ 
ization. 

Tripellennamine in 1 per cent solution has been used approximately 500 times 
for urethral manipulations of various types, and 24 times for cystoscopic ex¬ 
amination of male patients. The small number of cystoscopies has all been per¬ 
formed in recent months after we were satisfied as to the safety and efficacy of 
the drug. Follow-up records were kept for the first 100 procedures. Many of the 
treatments Avere repeated periodically on the same patient, and a good folloAV-up 
AA'as obtained. 

The results Avere highly faA'orable. There AA^ere no reactions of a systemic 

Read at annual meeting, North Central Section of American Urological Association. 
Detroit, Mich. October 7-9, 1954. 

'This drug is now available. 
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nature either imnicdiato or delayed, and no delayed local reactions. The otdy 
complaint, and that frequently elicited only by querying the patient, was of a 
mild buniing sensation usually lasting one or two minutc.s. This .sensation caused 
apprehension occasionally among the group of highly nervous patients, but it 
usually subsided by the time we had finished reassuring them. Only one patient 
complained of considerable burning and dysuria, a patient who had a Hunner 
ulcer. Patients who wore unable to tolerate drugs of the procaine group because 
of allergic reactions either imincdialc or delayed, tolerated lliis drug quite well. 
As regards the level of anesthesia, the follow-up (lucstioniug of the patient, which, 
of course, is not too reliable, gave the impression that the anesthetic effect was 
satisfactory in 90 per cent of the treatments. This group felt that it was as elTec- 
tive or occasionally more effective than previously' used agents. Tliose who had 
to forego anestlicsia because of sensitivity are particularly grateful. Tlic remain¬ 
ing 10 per cent preferred the older mcdicinals eitlier because of tlio burning, or 
because they tliought the ancstliesia level was lower. 

We have just recently received for trial a 2 per cent preparation in sterile 
jelly, and therefore have used it in only a few patients. There was still less 
burning complained of with this form, but the mimbcr of cases is too small to 
more than just mention its use. 

In summary, wc believe that tripellcnnamine in a 1 per cent aqueous solution 
has throe outstanding advantages: 1) it is safe and free of reactions; 2) it can be 
sterilized by boiling; 3) it produces satisfactory anesthesia. 

HI S. 6lli Si., Terre Haute, Ind. 
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A MODIFICATION OF THE BUNGE URETERAL MEATOME 

JAMES H. McDonald 

From the Rush Dcpailmcnt of Urology, Prcshijlcrian Hospital, Chicago, III. in affiliation 
with the University of Illinois, College of Medicine, Chicago 

Bunge introduced a ureteral meatome for use in the treatment of the ureterecele 
and the impacted calculus in the intramural ureter. 

A modification of this instmment is pie.sented (fig. 1, A). It differs from 
Bunge’s instrument in that the removal of the insulating material from the in¬ 
cising electrode allows a much closer approximation of the Avire elements. This 

A 



Fig. 1 A, author’s modification of Bunge ureteral meatome. D, use of meatome in 
treatment of ureterocele and intramural ureteral calculus. Note taut, anterior ureteral 
wall before incision and elevation of electrode when incising. 

instrument offers an incising electrode tvlhch is of uniformly small caliber 
throughout its cutting length of 0.8 cm. 

The instrument is utilized with the I'esectoscope rotated 180 degrees. The 
cutting electrode, which easily enters the smallest ureteral orifice, is then re¬ 
tracted to stretch the ureteial wall superior to the orifice (fig. 1, B). A slight 

Accepted for publication December 21, 1954. 
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elevation of the distal end of the resectoscope is effected at the time the cutting 
current is applied. Thi.s rcsult.s in a controlled, clean, sharp incision through the 
ureteral wall. With this technique there need bo no damage to the opposing in¬ 
ferior ureteral wall. The rigidity of the resectoscope and the mcatomo insures 
complete cont rol of the operative procedm-c. 

The author wishes to c.\prc.ss his appreciation to the Grconwald Company, 
Inc. of Gary, Indiana for producing this instrument. 

122 S. Michigan Aiv., Chicago 3, III. 

liKFliltUKCi; 

BuNcr.,11. G.: .\ new urctcriil incalomo for use with the rcsectoscopt;. .T. Urol., 70:5GS, 195.‘i. 
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TECHNIQUE FOR RUPTURING AN NONCOLLAPSIBLE RETENTION 
BAG OF A FOLEY CATHETER UNDER DIRECT VISION 

SIDNEY P. HURWITZ, EDWARD B. JACOBSON and ISADORE I. KOIAIAN 

The Foley retention and hemostatic catheter lias proven a valuable addition 
to the armamentarium of the urologist. 

Occasional!}’’, because of some defect in the composition or construction of the 
catheter, the retention bag cannot be decompressed, making it impossible to 
remove the catheter through the male urethra. 

This complication may occur when the lumen of the catheter has become 
occluded, and in the presence of an overdistended bladder, removal of the 
catheter becomes imperative. 



When it was found impossible to collapse the retention bag by the usual 
methods, viz., overdistention, injection of chloroform etc., we utilized a method 
which permits the rupture of the bag under direct, vision and the ready removal 
of the catheter. 

The distal end of the catheter and tube to the bag is sectioned aliout two inches 
from the external urinary meatus. Its lumen is threaded on the beak of a Brown 
Buerger cystoscope (fig. 1), which is then passed into the bladder behind the 
coiled catheter. The obturator is removed, permitting the evacuation of the 
distended bladder contents. The catheterizing element is then introduced through 
the cystoscopic sheath and a ureteral catheter with the barrel of a hypodermic 
needle fixed in its end is passed. By directing the needle point with the deflecting 
lever of the catheterizing element, the retention bag is pierced under direct 
vision. This permits the evacuation of its contents and allows for the ready 
removal of the catheter, which remains attached to the beak of the cystoscope. 
If a Bovie unit is available, a coagulating electrode may be substituted for the 
needle catheter, and the bag ruptured with the coagulating current. 

606 W. Wisconsin Avc., Milwaukee 3, ITT's. 

Read at annual meeting. North Central Section of American Urologic.al Association, 
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PUEPAUATION OF AX IXCOXTIXEXCE BAG 

SIDNEY 1>. lIUliWITZ, EDWAIID B. JACOBSON and ISADOBE 1. KOLMAN 

Tomporai'j' pobtopcrativo urinavy iucontincucc of the stress or urgency type, 
or a combination of flic two, is not uncommon. This complication is occasionally 
seen after any procedure for simple prostatectomy and is more common follow¬ 
ing radical piostatcctomy. 

Incontinence is demoralizing at any age, particularly in the aged patient, in 
whom insecurity is characteristic. These patients become obsessed with a com¬ 
pulsive fear of being socially stigmatized for the remainder of their days. This 
anxiety often contributes to spasticity which increases the incontinence. They 
frequently brood over this condition, refuse to become ambulatory, do not take 
adequate food, and develop insomnia for fear of enuresis. 



The condition is distiessiug to the urological surgeon. He tests the bladder 
function, notes the patient start and stop his urinary stream at will, and cor¬ 
rectly concludes that the prostatectomy has been well performed without 
anatomical damage to the sphincter. In spite of good surgeiy, the patient, how¬ 
ever, remains wet. His status is comparable to the balky catsup bottle which 
either doesn’t yield or suddenly overflows. 

The patient is given a trial with medications and advised of sphincteric exer¬ 
cises. Upon failure to respond, he is fitted with a penis clamp, or a standard 
lubber urinal. Neither is comfortable and soon the genitalia become excoriated 
so that the apparatus is intolerable. 

None of these measuies take into consideration the pathological physiology 
and psychology involved. This complication is most often seen in the elderly 

Read at annual mcelinB, North Central Section ot Americ.an Urological Association, 
Detroit, Mich October <-9, 195-}. » 
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and the arteriosclerotic patient. This suggests that cerebral arteriosclerosis 
pla 3 ’'s an important role in the mechanism of tlris condition, in that there is 
impaired adaptabihty of the reflex of cerebral inhibition of micturition. These 
patients have spent j’-ears conditioning their cerebral path^vaJ^s to be able to 
void in spite of bladder neck obstmction. Thej’’ now find themselves having 
difficulty in the opposite direction. One might compare this to the emptying 
of a bottle with a small hole in its cork, as in a perfume container, when the 
cork itself is suddenty removed and a new adjustment is required to prevent 
precipitous overflow. Postoperativety, these patients require radical recondition¬ 
ing of cerebral pathwaj'^s with emphasis upon the reflex governiiig cerebral in¬ 
hibition of micturition. This is a formidable task for an elderty individual. 

Bejmnd the scope of this report are numerous accessoiy factors involving dis¬ 
use atrophjq weakening of the internal sphincter by the surgical procedure, post¬ 
operative cj^stitis, either mechanical from irritation of indwelling catheter, or 
from bacterial infection, or combinations of the two with actual decrease in 
bladder capacity. 

We have devised a simple type of incontinence apparatus (fig. 1) which works 
well for this group of patients. The method is not. original; however, we have 
made basic modifications in construction and function. We attril)ute the effec¬ 
tiveness of this apparatus to the fact that it is directed to relieve both the under- 
Ijdng pathological physiologj'- and the abnormal psychology. 

The materials required arc a plastic shower cap and an elastic sanitaiy belt. 
To prepare the cap, an adhesive patch is applied to the inner and outer surfaces 
at each angle, .\nother large patch is then placed midwa}’’ between the first 
two, anteriorlj' and posteriorty. The posterior patch is then cut circularl}'- of such 
diameter that the patient is able to insert the penis into the bag snugly. 

The belt is adjusted to the patient. The penis is inserted into the hole in the 
bag. A safety pin is used to attach the bag to the belt at each of the original 
angle patches. A cellulose sponge, surgical fluffs, or sanitaiy napkins are placed 
in the bottom of the bag to absorb the urine. A deodorant maj" be added. The 
anterior and posterior edges are pinned together to contain the penis. If the pa¬ 
tient wishes to void, he simpl}’^ unpins the bag. The absorbent material is easih’’ 
replaced upon saturation. 

It has been rewarding to vdtness the results of a few minutes of mechanical 
effort using a few cents worth of material. This apparatus makes it possible for 
the patient to return to his former social environment with renewed confidence. 
His mental and physical status rapidty improves. He now listens with con¬ 
fidence to sphincteric reconditioning exercises, and within a short time discards 
the apparatus with complete return to continence. 

In summarj" and conclusion, an inexpensive, i-eadil}^ available, easilj" con¬ 
trived apparatus has been presented for use in temporaiy postprostatectoni}’- 
urinar}’- incontinence. It is not advised for total incontinence. 

606 IF. HTscoasfn Are., Milwaukee 3, TTTs. 
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nephrectomy in laige, fi\ed, infected 
kidnev,956 

Roentgenography, see Urography 
Romanus, Ragnar, see Olallo Morales, jt 
iiith 

Rosenberg, million sec C E Burkland, jt 
auth 


Uossei, U G Jr, see Joseph rarimgton, 
jt mitli 

Riuiinsky, S , see A II Ulm, jt aulh 

Sirgcnt, J C Vc‘«ico\aginal fistula EfTec 
live technique of repair, 520 
Sirgcnt, J C and Sargent, J W Unilateral 
renal papillary necrosis, 757 
Sargent, I W ,sccj C Sargent, jI auth 
Seller, A M , Erickson, II V and Schcr, 
Maryonda Polyethylene as partial 
ureter il pro’^thcsis in dogs, 987 
Schcr, Maryonda, bco V Schcr, jt lUth 
Schmngcl, Geza Unatry A concept, 873 
Schmidt, S S Ureter il obstruction in 
aglomenilar kidney, 22C 
Schiiittm in, Morns, “ce V F Marshall, jt 
aulh 

Schulte, J W , see Frank Hinman, Jr , jt 
auth 

Schulte, J W , see H H Pittb, Jr , jt 
until 

Sehyyiobmgcr, G W and Hodges, C V A 
true hermaphrodite, 424 
Stordimighn, L J , see F C Hamm, jt 
auth 

Scott, W W (Baltimore), ^cc W E Chase, 
jt auth 

Scott,W W (Baltimore),seeH E Marden, 
Jr,jt auth 

Scott, \V W (Rochester),'!cc J A Benja 
min,]l auth 

Scrotum, accessory spleen m, 1057 
calcification due to meconium peritonitis, 
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injurj, 1009 
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new growths, mctastascs from kidnej car 
cinoma, 39 

new growths, transitional cell carcinoma 
27 A ears after ncphrectomj , 238 
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malignancies, 904 

tract, new growths, cy to dxnamic proper 
tics, 101 

tract tuberculosis, see also Kidney, tuber 
culosis, Bladder, tuberculosis 
tract tuberculosis 599 
Urine, androgen gonadotrophin and steroid 
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ft^mle, bladder, squamous epithelium in 
trigone, 809 

female, bladder, stress incontinence, use 
of free cutis graft in operation for, 
798 

female, ureter and bladder injur 3 - during 
pelvic operations, repair, 790 
female, urethra, carcinoma, 1045 
pediatric,bladder, benign neoplasms, 1032 
pediatric, bladder, carcinoma, 307 
pediatric, bladder, sarcoma, 299 
pediatric, bladder, trigonal curtain ob¬ 
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